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A surprisingly large number of companies buy 
automatic equipment primarily because they know 
that it is impossible to render a high grade of 
service with unfailing reliability with any other 
type of equipment. 


After operating automatic equipment for some 
time they find that not only are their expectations 
as to service value more than realized, but that 
there is a very real saving in operating and main- 
tenance costs as well 


The manager of one such company \ rites: “Our 
experience has convinced us that Automatic is the 
only real satisfactory service, and in our plant, one 


Beyond Expectations 


of the outstanding features has been its economy 
of operation and maintenance. Automatic appara- 
tus has proven beyond our expectations from 
whatever phase considered.” 


Whatever the reason back of your decision to buy 
automatic, you will eventually find that it will 
“prove beyond your expectations,” as it has done 
for dozens of other companies. 


The most convincing testimony to the service 
and profit of Strowger Automatic is contained in 
the opinions of those who have operated Auto- 
matic for a period of years. Their experience is 
your guide and protection. 














Our sales engineers will be glad to explain the application of automatic to 
your exchange without cost or obligation. Prompt deliveries can 
be made of equipment for all types of service. 


AUTOMATIC ELECTRIC COMPANY 


FACTORY AND GENERAL OFFICES, CHICAGO, ILL. 
BRANCH OFFICES: 


Kansas City Philadelphia New York City Boston Detroit 
1001 New York Life Bldg The Bourse Bldg. 21 East 40th St. 445 Tremont Bldg. 525 Ford Bldg. 
_ Cleveland Columbus Rochester Pittsburgh Washington 
415 Cuyahoga Bldg. 516 Ferris Bldg. 612 Mereantile Bldg. 608 Fulton Bldg. 905 Munsey Bidz. 


Cincinnati, Union Central Bldg. Los Angeles, San Francisco Bidg. 


ASSOCIATED COMPANIES: 


INTERNATIONAL TELEPHONE SALES AND ENGINEERING CORPORATION, New York 
International Automatic Telephone Company, Ltd., London 
Compagnie Francaise pour lVExploitation des Procédés 
Thomson-Houston, Paris 


Automatic Telephone Mfg. Co., Ltd., Liverpool Automatic Telephones, Australasia, Ltd., Sydney 


























Bring Your Telephones Up-to-Date 


Replace worn out parts with latest types 


No. 50 Transmitter will add years to the life 
of your telephones and will improve the service 
immeasurably. These offer the latest develop- 
ment in Transmitter construction. 





No. 60 Receivers have proven through actual 
use to be of greater magnetic strength and of a 
permanency not found in any other type yet 
offered. These should be installed on every phone 


in service. 











We are prepared to supply 


| WIRELESS 


HEAD RECEIVERS, MICROPHONES, 
KEYS, JACKS, PLUGS, ETC. 


| Line up the business of amateurs in 
your vicinity 


STATE AND 64TH STS. 


CHICAGO, U.S. A. 











A stock of our standard equipment is carried in stock by a distributor 
in your territory 
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Radio for the Phone, Man 


With Radio the Rage the Telephone Man Can Make Good 


Use of the Simplified Exposition of Radio Telephony Pre- 
pared by TELEPHONE ENGINEER’S Technical Editor. 


The widespread interest in the radio 


telephone that as grown up over the 
entire country vithiz t last fe 

months has caused many telephone 
men to investigate this new develop 
ment so closely related to their own 
business and to give some thought te 
the probable effect which it may ave 
upon the present system of communi 


cation by wire lin¢ 


phone man first looks into the matter 
of radio communication, he is likely 
to be of the opinion that it is some 
thing mysterious and unless’ he has 
been prepared by an amateur interest 
in the telegraph side t radio lre will 
probably regard it as something very 


omplex and difficult to understand 


This will be especially true when he 


meets in the text book a vocabulary 


of strange words that as grown 


around the new irt Wave lengt 


continuous waves, carrier w: 
ers, ticklers, grid leaks, coupling 
other radio terms are a trange t 


the telephone man of today as t 


terms oft th té ephone man’s lanzguag 


principle of radio transmission 

the operation of radio sending and r¢ 
ceiving sets can be described in tern 
With whi the 
Miliar h Vill have no difficult 
getting a inderstanding of then 
and it is the purpose of this paper t 
attempt an explanation of these thing 


in simple lang. 


deeply into the technical question in 


volved. 


By R. V. Achatz 


It is not surprising that a nation 
that has been developed by the auto- 
mobile into a nation of gas engineers 
within the last twenty years; a nation 
that has been made a nation of prac 
tical chemists by the kodak, should 
adapt itself quickly to the use of the 
radio receiving set once the difficulty 
of talking in dotS and dashes is re- 
moved. There is scarcely more techni- 
cal skill required to operate a radio 
receiving set than there is to operate 
a phonograph and certainly much less 
than to focus a camera, time the ex- 
posure, develop the film and print the 
picture Even the transmitting set 
does not require much greater skill 
than is required to time the engine, 
adjust the carburetter or make the 
many other adjustments that are re 
quired in the ordinary operation and 
maintenance of an automobile. The 
telephone man will find that the cir- 
cuits used are much more simple and 
more easily understood than many of 
the modern switchboard cord circuits 
which are being put into central of 
fices by the hundreds. The man whose 
experience has been entirely with man- 
ual systems will find that he must 


learn a much larger vocabulary of new 


words when he begins the strdy of 
itomatic systems than if he takes up 
the study of the radio telephoue. 


There is little more difficulty in under- 


standing the transmission of radio 


signals throug pace than there is in 
understanding the transmission of 
voice currents along a wire 

The telephone repeater and the car 


ler current systems that are becom 


ing more and more common in wire 
telephony employ many of the same 
principles as radio telephony and the 
time is not far distant in which the 
connection of wire to radio circuits 
and vice-versa will become as much 2 
part of telephone practice as the con- 
nection of wire circuit to wire circuit 
is today. The telephone man who 
wishes to keep abreast of develop- 
ments in his field must know some- 
thing of both wire and radio systems 
and telephone engineering is rapidly 
expanding into the wider field of elec- 
tric communication engineering. The 
following sections will attempt to de- 
scribe briefly some of the principles 
and apparatus that are involved in 
this expansion of the telephone art. 


Requirements for Radio 
Transmission. 

Reduced to its simplest and most 
general requirements, it may be said 
that the transmission of signals 
through space, or radio transmission 
as it has come to be known, requires 
(1) a means of creating some kind of 
a disturbance (2) a medium in which 
the disturbance is created and through 
which it is travels and (3) some kind 
of a device that is capable of respond- 
ing to the disturbance as the disturb- 
ance travels outward through the me- 
dium. A rather crude illustration of 
these general requirements may be 
made by considering a vessel or pool 
of water upon the surface of which 
at some distance from the center a 
cork is floating. If the water at the 


center is disturbed by means of a 
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plunger which is given an up and 
down motion, waves are created which 
travel outward over the surface of the 
water and as they pass the cork the 
latter will be given an up and down 
motion as the water rises in a crest 
or sinks in a trough. In this illustra- 
tion each of the three requirements is 
present and may be observed with the 
eye. The plunger with which the dis- 
turbance is created serves as the 
transmitting device, the water serves 
as a medium by which the disturbance 
is transmitted and the cork float is 
the receiving device that is responsive 
to the disturbance in the medium. 

Another case where all three of the 
general requirements are present is in 
the transmission of sound. If a gong 
is placed in the center of an open field 
in which there are no trees, buildings 
or other obstructions, a man standing 
in another part of the field will hear 
the sound of the gong if it is struck 
with a hammer. In this case the 
source of disturbance is the gong, the 
transmitting medium is the air and 
the device which responds to the dis- 
turbance is the human ear. The 
mechanism of sound transmission is 
generally understood and no detailed 
explanation is needed here. It is 
merely necessary to say that the gong 
is set into vibration when it is struck 
with the hammer. The vibrations 
cause a disturbance in the air near the 
gong alternately compressing it and 
relieving the compression. These al- 
ternate condensations and rarifactions 
of the air are communicated to the 
surrounding body of air and the dis- 
turbance travels outward. The sensi- 
tive diaphragm in the ear of the lis- 
tener is set into motion by the air dis- 
turbance and the sensation known as 
sound is produced. The motion of the 
air back and forth periodically as the 
condensations and rarifactions occur 
is called a wave and the disturbance 
is commonly known as a sound wave. 
A conventional representation of the 
condensations and rarifactions of the 
air is shown in Fig. 1. A definite 
time is required for the disturbance to 
travel through the air and experiment 
has shown that the velocity of sound 
waves in air is about 1100 feet per 
second. 

An interesting fact in connection 
with sound waves and one which has 
a bearing on what is to be said later 
about radio receiving stations is the 
occurence of sympathetic vibrations. 
This is commonly illustrated in the 
laboratory by means of tuning forks. 
If a tuning fork is struck by a ham- 
mer and is allowed to vibrate momen- 
tarily it will be found that an exactly 
similar fork placed near the first fork 
will be set into vibration by the sound 


waves produced by the first fork. If 
the first fork is stopped, the sound of 
the second fork will be heard clearly. 
If, however, the second fork is not a 
duplicate of the first no vibration will 
result. The same results may be ob- 
tained by means of vibrating musical 


pia 


Figure 1 


strings. If one string is set into vi- 
bration and a second string is tuned 
to exactly the same pitch it will re- 
spond sympathetically. If the tuning 
of the second string is changed it will 
no longer respond. 


Radio Signals are Transmitted 
By Electrical Waves. 


It has been found that, if certain 
electrical conditions are set up at one 
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place, a response may be obtained at 
a distant place if the proper type of 
device is used. If a sufficient amount 
of power is used and the device for 
detecting the disturbance is sufficient- 
ly sensitive the distance may be many 
miles or even thousands of miles. The 
fact that an electrical disturbance is 
not limited to the wires in which the 
current flows is well known. Tele- 
phone men have direct evidence of this 
from their experience with cross talk 
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Figure 5 


and inductive disturbances in wires 
that are completely insulated from the 
disturbing wires. To create such a 
disturbance some kind of change is 
necessary in the disturbing circuit, 
as no disturbance is created when a 
steady current flows in a wire. The 
first requirement for radio transmis- 
sion is present when the proper kind 
of a change is made in the electrical 
conditions in the transmitting circuit. 
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The third requirement is met when 
the proper receiving circuit and de- 
vice for detecting the disturbance jg 
provided. Since we are unable to con- 
ceive of an action at a distance with. 
out some intervening medium we are 
driven to the assumption that some 
such medium exists to transmit the 
disturbance. Inasmuch as the action 
takes place in space from which ajj 
air has been removed, it is necessary 
to assume that this medium called 
the ether exists in all space whether 
or not physical matter exists in the 
space. 

Since a change in the electrical cop- 
ditions is necessary to create a dis. 
turbance in the ether, a motion of elec. 
trical charges or, what is the same 
thing, a change in the current flowing 
is implied. In Fig. 2 a vertical wire 
is represented as being charged neg. 
atively and the earth below it as being 
charged positively. If conditions are 
changed so that the negative charges 
are transferred to the earth and the 
positive charges are transferred to the 
wire, a disturbance is created in the 
space surrounding the wire and an 
impulse is transmitted outward 
through the ether. If the charges are 
transferred back and forth rapidly 
a succession of impulses are commu- 
nicated to the medium which travel 
outward through space. This suc- 
cession of impulses traveling outward 
is a form of wave motion just as the 
motion of the water or the vibration 
of the air cited above is a wave mo- 
tion Figure 3 is a conventional repre- 
sentation of a series of radio waves 
traveling outward from the vertical 
wire. 

A definite length of time is required 
for the wave to travel from one point 
to another and theoretical considera- 
tions indicate that light waves and 
radio waves are propagated by the 
same kind of a motion in the same 
medium and therefore at the same 
speed, 186,000 miles per second. When 
the great Lafayette station at Bor- 
deaux, France, was opened, it was re 
ported that the signals sent out were 
heard after they had passed entirely 
around the earth and that the time 
required to travel around the earth 
was approximately one-seventh of a 
second which checks fairly closely 
with the theoretical speed. 


Receiving Stations Must Be 
Tuned to Receive Signals. 


Another indication that the trams 
mission of radio signals is by wave 
disturbance lies in the fact that the 
receiving station be “tuned”, that is, 
must be adjusted to the same ele 
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trical characteristics as the sending 
station. It has been found that a 
condenser which has been charged and 
is then allowed to discharge through 
a coil requires a certain length of 
time before the discharge is completed. 
If the resistance of the coil is suffi- 
ciently low the current does not stop 
as soon as the condenser is completely 
discharged but tends to continue to 
flow and build up a charge in the op- 
posite direction very much as a pendu- 
lum bob does not come to rest at the 
pottom of its swing but swings past 
to the other side. 
of condenser and soil has a natural 
period of discharge and the current 
will tend to oscillate back and forth 
at a frequency depending upon the 


The combination 


natural period of the circuit. This 
natural period will depend upon the 
capacity of the condenser for the 
larger the capacity the longer it will 
take to discharge through a given coil. 
It will likewise depend upon the coil if 
the capacity is fixed for the greater 
the number of turns of the coil, the 
greater its inductance and the greater 
length of time it will tend to keep the 
current flowing during the discharge 
of the condenser. The natural fre- 
quency of any circuit may be changed 
by adjusting either the condenser or 
the inductance of the coil or both 
In the case of the receiving circuit the 
maximum response to the signals is ob- 
tained when the circuit is adjusted so 
that its natural period is the same as 
the transmitting set, just as the max- 
mum response was obtained by tun- 
ing the second string to the same 
pitch as the first in the experiment 
illustrating sympathetic vibration of 
musical strings previously described. 


All Circuits Are Not Equally 
Good Radiators. 

It has been found that certan ar- 
rangements of conductors will send 
out Waves of greater intensity and to 
greater distances than will other ar 
rangements. If the wire in which the 
current is caused to reverse periodic- 
ally, or is oscillating, to use a more 
commonly used expression, is arranged 
in a vertical direction and is connect- 
ed at the top to horizontal net- 
work of wires one of the best arrange- 
ments is produced This arrange- 
ment, which is called an antenna, is 
really a large condenser, one plate of 
which is the horizontal network of 
wires and the other the earth Such 
a system of conductors has a much 
greater ability to radiate a wave than 
a loop of wire or an ordinary metallic 
Circuit such as is used in telephone 
lines where one wire carrying a cur- 
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rent in one direction has the effect of 
neutralizing the radiation from the 
other wire carrying current in the op- 
posite direction. Likewise, the ordi- 
nary circuit carrying 60 cycle current 
for electric light and power radiates 
very little if any energy due to the low 
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Figure 4 


frequency while a current in which the 
oscillations occur at frequencies in the 
range of 10,000 to several millions of 
cycles per second radiate considerable 
amounts. The esential things, there- 
fore, at a radio transmitting station 
are two capacity areas or plates of a 
condenser separated by a considerable 
distance and a means of producing 
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Figure 5 
high frequency oscillations of current 
in the two plates and the wires con- 
necting them. 


Fixed Relation Between Wage 
Length and Frequency. 


In the various descriptions of sta- 
tions and their operation reference is 
frequently made to the wave length 
at which the station operates and a 
brief explanation of the significance of 
this term may be made here.. The 
length of a water wave may be de- 
fined as the distance between two suc- 
cessive crests or two successive 
troughs created as the waves pro- 
gress over the surface. Similarly, 
the length of a sound wave may be 
defined as the distance between two 
successive condensations or between 
two successive rarifications of the air. 
In Fig. 1 this distance is indicated 
by the Greek letter lambda. In the 
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case of radio waves, the wave length is 
defined as the distance between two 
points at which the electrical disturb- 
ance is at its maximum in the same 
direction and is likewise represented 
by the letter lambda, as shown in Fig. 
3. Since the wave length refers to 
stations in all parts of the world it is 
customary to use the metric instead 
of the English system of measure- 
ment and the wave length is always 
expressed in meters instead of in feet 
or yards. 

As the speed at which the waves 
travel does not change there is a con- 
stant relation between the frequency 
of the oscillations at the sending sta- 
tion and the wave length of the waves 
produced by them. This relation may 
be understood if the conditions on the 
surface of a liquid are considered. If 
the waves travel outward from the 
point of disturbance at the rate of one 
foot during each second of time and 
the disturbance is created by one 
complete motion upwards and down- 
wards in each second, the wave crest 
will travel outward and will reach 
a point one foot from the disturbance 
just as the next crest is being formed. 
The wave length will then be one foot. 
If the disturbance makes two complete 
motions in one second, the crest will 
have traveled only six inches by the 
time the next succeeding crest is 
being formed. The wave length will 
then be one foot. If the disturbance 
makes two complete motions in one 
second, the crest will have traveled 
only six inches by the time the next 
succeeding crest is formed. If the 
frequency of the disturbance is three 
per second, the distance traveled by 
the crest will be four inches. From 
a consideration of this, the general 
rule may be drawn that the wave 
length is equal to the speed of the 
wave divided by the number of com- 
plete oscillations that the disturbing 
source makes during each second. In 
the transmission of radio waves the 
speed is 186,000 miles per second, 
which is equal to 300,000,000 meters 
per second, so that an oscillation oc- 
curring at the rate of 500,000 per sec- 
ond will produce a wave 600 meters 
long. 


Production of Radio Telegraph 
Signals. 


It is convenient to consider the man- 
ner in which radio telegraph signals 
are produced before discussing the 
transmission of voice by radio waves. 
In ordinary Morse telegraphy the let- 
ters are are represented by dots and 
dashes. If the key is held down for 
a brief period a dot is produced and if 
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held for a longer period a dash is 
transmitted. Fig. 4 represents a sim- 
ple wire telegraph circuit. If the let- 
ter “d” is to be sent, the key is held 
down for a period representing a dash 
and a current flows from the battery 
over the line and operates the sound- 
er. This is followed by two depres- 
sions for shorter periods representing 
the two dots. The flow of current 
over the line is represented by the 
lines representing the rise of current 
above the zero line at the right of the 
figure. Other letters are formed by 
other combinations of dots and dashes. 

The transmission of radio telegraph 
signals is represented in Fig. 5. The 
two essential parts of the radio trans- 
mitter are shown by the symbols rep- 
resenting the antenna and a generator 
of high frequency oscillations. A key 
is connected in series with the circuit 
and as long as the contact remains 
open no oscillations occur in the an- 
tenna. If the key is depressed, the 
generator causes oscillations of cur- 
rent in the antenna and waves are sent 
out as long as the key is held down. 
If the key is held down for a longer 
period and then two shorter ones, 
trains of waves are sent out which per- 
sist as long as the key is held down 
and represent the dash and two dots 
of the letter “d” as shown to the 
right of Fig. 5. It is a characteristic 
of the wire telegraph circuit that sig- 
nals are produced by the making and 
breaking of the circuit in accordance 
with the characters to be transmitted 
and the radio telegraph system re- 
tains this make and break method of 
producing the character. In practice, 
however, the circuit is not quite as 
simple as that shown in Fig. 5 but the 
principle is the same. 


Voice Transmission By Radio 
Waves. 


The transmission of voice by radio 
may be explained by comparison with 
transmission over wires in the same 
manner as the transmission of dots 
and dashes of the telegraph signals 
just considered. Fig. 6 shows the es- 
sentials of the familiar common bat- 
tery telephone line. When the trans- 
mitter is at rest a steady current 
flows from the storage battery out over 
the line and through the transmitter. 
As soon as the transmitter is spoken 
into, its resistance varies and the 
strength of the current varies in a 
manner depending upon the _ vocal 
sound produced. This variation in the 
strength of the current is represented 
by the variation in the line indicating 
the current at the right of the figure. 
The receiver at the distant station re- 


sponds to the variations in. the current 
and the sound is reproduced. The 
transmission differs from the _ tele- 
graph in that variations of current 


Current 


Common battery 


telehhone circuit 
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the number of turns of which can be 
varied to adjust the electrical eop. 
stants of the circuit so that it will re. 
spond to the particular wave length 
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are employed rather than interrup- 
tions. In the telephone system the di- 
rect current from the battery may be 
looked upon as a “carrier” of the voice 
Waves and the receiver as a device 
that detects the variations or separates 
the voice wave from the carrier. 

In the radio telephone system, the 
transmitter may be used to vary the 
strength of the high frequency current 
in the transmitting circuit just as it 
is used to vary the strength of the di- 
rect current in the ordinary telephone 
circuit. This is shown in Fig. 7 which 
is similar to Fig. 5 except that the key 
has been replaced by the transmitter. 
As the resistance of the transmitter 
changes due to the action of the voice, 
the strength of the high frequency 
current is varied and consequently the 
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amount of energy radiated from the 
antenna is varied. Thus the electric 
waves radiated from the antenna 


serve as a “carrier” of the sound 
Waves as the direct current serves as 
a carrier in the wire line. If the re- 
ceiving circuit is adjusted to intercept 
the radio waves and contains a device 
to detect the variations and to repro- 
duce the sound waves that correspond 
to the variations, the radio telephone 


system is complete 


Reception of Radio Telephone 
Signals. 


In addition to the antenna, the re- 
ceiving station is equipped with a coil, 


being transmitted. When this adjust- 
ment is made the passing wave sets 
up in the receiving circuits oscilla- 
tions of current which correspond to 
the oscillations at the sending station. 
If the telephone receiver is connected 
in series with the circuit no response 
to the signals will be obtained, how- 
ever, as the frequency is so great that 
the diaphram will not follow the vari. 
ations. It is necessary to provide an 
additional device, therefore, which 
will permit a response in the receiy- 
ers. Referring to the sketch at the 
right of Fig. 7 it may be seen that the 
variation of the amplitude of the os. 
cillations is the same on each side of 
the zero line. If a device can be found 
which will suppress the current in one 
direction only the variations on one 





1 remain and 


side of the zero line wil 


while the receiver diaphragm will not 
follow the individual oscillations, it 
will follow the change in amplitude 
which corresponds to the voice wave 
and will reproduce the sound that is 
transmitted from the sending station, 
The same device will serve to repro 
duce the dots and dashes of the tele 
graph system. 

It has been found that certain cry- 
stalline substances have the character: 
istic that permits current to flow im 
one direction only and some of these 
substances may be used. Among the 
crystals used are galena, silicon and 
carborundum. A simple receiving cit 
cuit using one of these crystals is 
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shown in Fig. 8. The arrow head in- 
dicates the point of a small wire rest- 
jng on a sensitive spot on the crystal. 
Current will flow through the detector 
and receiver when it is flowing in one 
direction in the antenna but will not 
flow in the receiver when the current 


in the antenna is reversed On a 
count of the very small current pro 
duced in the receiving antenna it is 
necessary to use recelvers in pair } 
they are wound to a high resistance, 
usually 2000 or SO0OU ohms to the pa 
While crystals act very satisfactor 
ily in detecting strong signals, they 
are not sul ! ensitiv o detect 
weak signals from a sta ita ec 
siderable 
detector, the audion or elt 


is used whi i \ ts ds 


plify the signals. The acti 
electron 


ture pape I 


List of Books Suggested for Ra- 
dio Students and Operators. 


U. S. Signal Corp Radio Pamphlet 
\( SUT Lor V S, ta 
Printi Office, Washing n, D. | 
ue 

U. S. Signal Corp Rad mphle 
No. 40 Principles nderlyii 
Radio Communication Supt. of 
Documents, Govt. Printing Office, 
Washington. D C., 5de 

ractical Wirels Telegraphy I 
ciples and Description of Marconi 


Ship Apparatus by E. E. Bucher 

Wireless Press, New York; $2.25 
How to Pass U. S. Government Wir 

less License Examinations \ 
Question and Answer Book by IE. 
E. Bucher, Wireless Press, New 
York, 75c 


Wireless Experimenter’s Manual by 
E. E. Bucher, Wireless Press, New 
York, $2.25 

Experimental Wireless Station by P. 
S. Edelman, Norman W. Henley 
Co., New York (This book has 
much good information on the 

practical side of construction), 

$3.00. 


Puts Halt to Tree Trimming 
Wrangles With Ad. 


Omaha, Neb.—Northwestern Bell 
Telephone Company units are all set 
for the annual clash with the irate 
and bullheaded citizens who meet the 
tree trimming gang with hard words 
and harder missiles. The Northwest- 
ern company speaks reasonably and 


pleasantly on the subject, in advance 








ake it 


NORTHWESTERN BeLiefeLePHone Company 


“Don’t Shoot the Tree Trimmer, He's a 
Falented Gent"—Ad's Plea. 


( ev DY running the accompany 
g vertisement in a big list of news 
n its territory Improvement 
ephone service and expert atten- 
to the trees are given the loud 
ped; a winning piece of copy 


t 


Telephone Lines Being Built in 
the Oil Industry. 

The Producers and Refiners Corp., 
of Denver, Colo., has completed and 
placed in operation a telephone line 
frem the Sand Draw gas field to 
tiverton, Wyo 


the right-of-way of the company’s 


The line is along 


new gas line The Midwest Refin- 
ing Co., also of Denver, and the Pro- 
ducers and Refiners Corp. have built 
a joint telephone line from the Car- 
bon County gas fields along the 
right-of-way of their newly com- 
pleted pipe line about 50 per cent 
complete The Ohio Oil Co., of 
Denver, has completed a line along 
the right-of-way of its pipe line for 
gas from Elk Basin to Billings, Mont. 
Practically every new oil and gas 
field that is developed means a sud- 
den and often a very large new de- 
mand for telephones, poles and all 
other supplies needed for exchanges 
outside lines and _ interconnecting 


Systems. 
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PHONES AS STANDARD. 


Houston Newspaper Cites City’s 
Telephones in Battle of 
Rival Cities. 

Houston, Tex.—The city that has 
the largest number of telephones in- 
stalled is the city that is really lead- 
ing the march of progress, is the 
thought of the Houston Chronicle. 

The Chronicle, in its column “Our 
City,’’ calls attention to the city’s 
telephone standing by saying: 

“Houston has 34,000 telephone 
subscribers. 

“San Antonio, which, according to 
census figures has the largest popu- 
lation, has only 25,000 telephones. 
Fort Worth has 24,000. 

“Dallas has nearly 40,000, but ac- 
cording to officials of the telephone 
company, Houston is increasing 
more rapidly than the North Texas 
city. Over 3000 phones were added 
in Houston during 1921, and the 
applications for new service are com- 
ing in at the rate of 500 per month. 

‘If the ratio of increase is main- 
tained, Houston should have 40,000 
telephone patrons by the end of the 
vear, of which probably 25,000 will 
be in the homes of the city and the 
remainder in business houses and 
hotels 


CHICAGO MEET, OCT. 24-27. 


U.S. Independent Telephone As- 
sociation Discusses Sales 
to Bell Companies. 


The Directors of the United States 
independent Telephone Association, 
May 8, decided to hold the annual Con- 
vention October 24-27 at Hotel Sher- 
man, Chicago. The treatment given 
the Association at the convention there 
last November was such that the Board 
unanimously declared the 1922 con- 
vention should be held at the same 
place. The Board devoted consider- 
able time to a conference relative to 
Independent properties to 
Bell companies. President McKinnon 
stated that, in his opinion, it was ab- 
solutely necessary that some definite 
procedure be decided upon and a policy 
announced by the Board in the near 
future, especially in view of conditions 
resulting from the proposed sales of 
the Kinloch company of St. Louis and 
the Citizens company of Grand Rapids, 
without notice to or consultation with 
the association, which is contrary to 
precedent. 


sales of 


The question of formulating a 
policy and arriving at the best plan 
to be followed in such matters was 
referred to the Executive Committee 
with instructions to report to the full 
board at an early meeting. 





Ma 


oO oO 








» No. 5 


26 


Vol. 


TELEPHONE ENGINEER 


18 


“P@eA2eFC44 ATINJ@49O Of PINOUT PUY KXePpur @us ZO Famet 
334y ey UNOS Sjeeys BuyAuvrdureovevw eq “pleu @u43 UT eovId exe ABUL qQorqm 


SJUSeUIdO[eAeP UPBI1090 OF SuUIMO SYyIUOUT MO }xXOU OY} UIQIIM eUulT? AUP BB UOTSTAes 
01 Jofqns SI ‘peurljno A[[nJ Bureq eA Jou esuvs puv edoos ey} ‘eurl} JUuesesd 
ey) 38 Xepur ejJerdwuo0o wB& oAIZ 0} Bl[qIssodulT s{t jf UOTsodoud ey} jo aAnjeU 
AIGA 84} 0} BUIMO ‘S}eayS Jay}IO 8Yy) YUM peTy eq UBO Ady) Jey} WIOJ Yous 
Ul pealUutid aq [[IM pUuv ‘paje[dulod eq []IM SjeeysS xXepUl eUIT] JO asino0od aq) UT 


XHQGNI LOUrans 


‘@UWIT] Pa] B UL e[qissod se 
syoefqns jo a2uel & APIM SB JAAOD 0} BIQRSIAPB PatepIsuod St JJ “Udn} UL UOT) 
-U9}}e USAIZ oq [[IM YOuRIq YORE yey} OS pu AI{SNpUl sy} Jo SeyouBIq JUatAIp 
ay} SuUOUIS 4S9I9JUI 9Y} ULBISNS 0} Japio Ul AJBSSeD0U SI SIV “}xXeU ay} UO yNO 
SUIJABIS BIOJaq UOTsNeyXs 0} Jofqns suo AUB MOT[OJ JOU [[IM puUe ‘szoefqns sno 
-l1BA 94} SuOWe punose dIy¥S 0} JOABaPUA [[IM OM SjoogsS asey} Zurystqnd uy 

‘ased & passtu sAeYy NOA Jey) peyURIs 
10} WI aye} JOU OP ‘8 ‘ON AQ PAMOTI[OJ ST STYT PUB G “ON JoaYS PAla0eI NOA JI 
‘snyL ‘“JeA0 passed aq [[IM SiJaquInU d10UI UeAe JO JSAy ye paeddtys aq [[[M Joal[s 
19430 AJ@Ae ‘UayJO AAA °“Z ‘ON JOYS AQ PaMoT[OJ aq SABMTE JOU [[IM [ “ON Joaqs 
‘ST JBY} ‘AeqQUINM [BOJJeWINU YeaIIp UT IBRedde SABM][B JOU [[IM Sjo9yS aq} “Ssuol 
-SIAQ1 JO} puB SjooYys [eJoedS JO UOTJONpoOIjU! oy} 1OJ MOTTV OF “ABMB UBYR) 10 
peppe eq Avul sjaeyS [BUOTIIPpe YoIyM Aq UOlJORIJUOD IO UOIsUBedxe JO SUBOU B 
eplAold 0} Aressed0U Ss] }I BDU ‘prey 9UO AUB JaPUN 9UIOD [[TM TPOIYM Sjool[s 
jO Joquinu 9} JIpeid 0} a[qISSOdUI! ST Jf Selies B YONS Jo uotjeiedeid ay} Zulu 
-u[Z0q Ul ‘Spey yofqns JO SlaquINU JeaYs 9} JayyIe JO sdUeNbHeS sy} SUIqINYSID 
JNOYUM Sjoogs JO SlequINU SNOMIBA JO UOTJORIIGNS IO UOTJIPPB 9q} sided 4 
‘Q0UdI10dxe JOYS B JaIJB puBissepuN 0} ASve PUR a[qIxey pue x[duIS AJA A[[RAL 
SI 3 7A ‘pazyeor[duo0d J04}e1 Wees ABUT WaISAS SIq} ‘eOUB[S JsIy ye OTIUM 
"(¢-b2-V) 
‘peal [IM (Wy) UOISIAIP pue ‘(~Z) pReyqns Jepun (¢) Jooys ‘ajdmexe JOy 
‘peoy-qns UsATZs AUB JOpUN MOJO} S}ooyS OY} YOYM UL Jepso OY} SAALS YOryM 
Jequinu o8ed 9y} 9q [[IM JequINU pRayqns ey} SULMOTIOY ‘eq ABUT aSBd aq} SB 
(8-V) Jo (ZI-V) peel [14 (Vy) ZUIpeey [eieues oy} Jopun pRaYyqns B SHyL “seq 
-UINU 1ZST19}IBIVYO B UBALS JIB 9S9eY} PUB ‘SUOISIAIP O]BIPSUIIO}UL SUIAIZ SpPvat 
-qnS 94} o18 ‘spvey [eisues SNolIeA 9y) Jopug ‘910 ‘(aq@a) ‘(a) ‘CVV) ‘C¥) se 
yons ‘10}}0] @ Aq pazyUeSetedel St Joofqns [e19Ues YoRe YOIYM UT wieshs B UOdN 
peploep 9M ‘MOTA Ul BEPT SIU YUM ‘soUeJEJoI B SB SSeTy OM A[TROTJORAd Bq [[TA 
S@LIOS B[OYM 9y} ‘19}}eUI [VTIedS B JO SUOIJAIASU! BIVIPSUIIA]UL SUIMOT[V JOJ UIT, 
euIes 94} 3B PUB ‘s}Joo9qS 9Y} Sul}BOO] 1JOJ padojeaep Ss] WeISAS sAISUBYyoIdUIO) 
ajdumis & ssoquQ ‘Apnis Yonu Jeye ye peaAliie A[UO SBM PUB Y[NOWIP Ss] xepul 
sAIsusyoIdM0s ev JO UoTJBIedeid 9Yy} ‘pasn snjyeiedde pue [BIJe}eUl JO SessR]D 
Auvul oy} pue Aajsnpul suoydee, ey} Jo seyouRiq AuRBU ay} 0} SUIMO 


NOLLVOIMISSV'I0 ANV DNIXGANI 


‘NSS! YORe Ul Sulsvedde sjeeys 1noj ‘syjuOUI 
Auew Ysnoig}] und [IM YOTyM Sjoeqs Ocg Ueq) 210ml eq Al[qeqoid [[IM 910} 


unquyey “gq ‘[ Ag 


SLHHHS VLVG SHHANIONY ANOHdA TAL 


“LO OBO Y u 


OF SLAPS SOME 2A BIO WE Hcl AKER peeersges Qo gee ne gee eee 
BuUPUyej uc sacq 


Mowe “Ue UI JO AUY BUSS UL POA 08 ASP4© UL e@o2US Fe BUOETS 
-A{49SQNS ALEYU} 41037US P[NOYS SjISSUS SCL[QENTBA eseyR JO SLY IINJ B deey of Suypus) 
-Ur [[@ 3By3 JUBIIOdUIT ST 3f UOSveT SIq} AOqQ ‘“SteqtTsosqns Aq poeuUulTeqoO eq Ajuo 
uvd PUB HAANIONG ANOHAAIAL JO onss] AI9AO UT IvEedd¥e [[IM SjJooysS oseq.L 
‘sosuvyoxe 
JO UOT BOO] ay} PUB SNyBIRdde JO UOTRT[VISUT 9Y} BULUIGAOT SIOJOR] By) UO REP 
OUP INe YIM J94j}eF80} ‘sjaays esey} Ul soeds YOnuT puy AUOYdalea} Jo sainjyReal 
OTUOUODe Vy} JO UOTeIndulod ay} JOJ SalIB[_NWIIO] AB[TWIg ‘jyuapNys pue Jsvau 
1du9 94} 10J YIOg ‘aIn}Ral JURIOMUIT YSoW B SI S}INIIPO [BOTAPelsa JO UOT E[NOTRO 
eq} Joy sydevis pue suotjenbs [RoeMey eM YOIyYM UI AIB[NUIIOJ a3a[dUuI0D y 
“YAOM [BOLIPOI[I JYSI] AB[IWIS puv snyeiedde UOTIIUS!I a[IqOUMIOINe Jo sainjRes 
SULINJOVINUBUT By} OF Pred oq [[IM UOT}UeI7B ‘ABM BUIBS BY} UL ‘AUT, Sty} Suojpe 
SlusWUIdO[sAep UL pajselazvUl 9q [[[M elJOJa19y} PUB ‘s}y}NO OIpRs Jo Surpling ay} 
(IM OP 0} SSe]T JO B10UT BARY T[IM Snyeredde oruoydesla} pue sauoydaye} Jo J8ain} 
-oBjnueu AsaAa A[qeqoid ‘aulo0d 0} 9UIT] UT “UsayRWepuNn Sureq AlyTensn st sinjeu 
SIq} JO YOM BIOS BJeYM “SSeUIsSNd vy} Jo pus Sulinjovjnueu 3y} Ul peszesua 
esoyq} JO JYoUeq avy) JOJ [TRIep swoOs UL dn UseyeR] aq [[IM TL IAA ‘AaSNnpuUlL suoYydeley 
ay) Jo sayoueiq [[B OF IsedeyUL JaITp JO JOU ST OTpeBl Jo JOafqns ay) STIUM 
‘JUPUIIBAI] ASTOUOD JAA Pe[TBJap PATAIaI [[IM Play aq) Jo sayouPRIq 
aiqissod [[e ‘JAoYys UL PUR ‘STAI, IBILWIIS pue .SUI}OOYS aTqnod},, UO UOTVRUIAOJUT 
[NJesn USALS oq [[IM JOJOedSUT PUe URW doYys 94} JOyq ‘AUOYde[e] UL JauUUTZeq 
pue JUepNys ay} 0} djay years JO oq [[IM Arsnpuy euoydel[ea} 9y} Ul pasn seseiyd 
pue stiie} ‘SplomM Jo ,,AIBSSO[S,, WY “UOTJUBUT 07 SNOJaUINU 00} SZsyIO AUP 
pus ‘S[RIIOJVUL PIVOGYOJIMS ‘S[BIIOJVUI SULT ‘S19}J9UIUIR PUB S19d}9l}JOA Se Yons 
SOl[quesse PlepuRIs XeTduI0OD BIOUL ay} 0FUL penutjUOD st yofqns ay) ‘D}90 ‘Satz 
-1adoid ‘SUOISUSLIIpP a1qeo PUR AIIM SB S[BIJeyeUL BTdWIS YONS YUM UL Burjaeis 
‘uvul doys puke ueUWs}jeip ay} 0} AjrB[nojied jeadde [[IM YoIyM dnois & ‘spe 
-ayeul suOYydel[a}] paepuRys JO SUOT BOYlOedS PUB SUOISUSWIIP ay) Sepnpour YoryM 
UOISIAIP JBY) SI SjJoayS JO Salles ay} JO SeinjyBey JUBIIOMUIT JsOuU By} JO 9uO 
‘yayood 
aq} UL YIOM VoOUsIOJOI SITY} A1Ied 0} BIQIssod A[Isve JI SayeuUI SjosyS ay} Jo a0; 
joRdwu0s ey, “UoONd!lJosqns jo [e@Maued YORa YIM 4AO Jeqiiosqns Meu YyoRe 0} 
901} PeYStuIny 9q 0} BIB YOIYM SIGAOD JRaT-aSOO], [BVIVedS 9} UI ZUI[yY puBw SuUTAeS 
WOM [9M aq [[IM JooyS Youy ‘souRyIodul JO are ‘oja ‘suleysAS Suldsey 4sod 
a19YM SOPOUBIG J8aY}JO 9Y} PUB SJUBUTJIRdEp [BIOIBUIIOD BY} 0} YS91a]UL JO 197) RLU 
YONU UTB{UOD OSTS [TIM INQ ‘JUePUSULIEdNS PUB IBBUIZUS [BIII}99[9 BY} 0} BOTAIAS 
jo oq [IM A[UO Jou AVY) Jey) OS pesuBIIe 9q [[IM ‘HYSANIONG ANOHAATAY JO anss! 
yore Ul avedde [[IM SjJeeys INO} Jey} OS UNI AlTeNsnN ‘sjeays BIBpP sso 
‘S9OINOS IIJUEYING WOT] pajoa[[O9 oq [[IM Pu “d}e ‘UOT B1ad0 ‘syUusUT 
“N1IjSUL BUI}S9} ‘SPpUIY [[B JO S[elIaBU ‘SsJIBYO ‘sa[qe] [BOTJBWUIOYeUI VpNyjoUT [TIM 
SIUL ‘“Sjeeys ByeVp xUOYde[a} JO Sat1eS B oNSsS! 0} sesodoid YANIONG ANOHAATIA, 
WY} syoru 197378] 9YI Bully Jo vepl ue YUM St YW pue ‘Aujsnpur suoydesey 
94} 0} Als SulAldde uolyeuisojul pezipeyoeds ay) 0} pa}OAep Apeatsn[oxe yoo 
YOns OU U8eq S¥Y sJoq) ‘[B19UES Ul SuUlI99ULSuUa [BdI1}9a[9 JO JOofqns oy} UO pays] 
-qnd uveq eavy syooqpuey Aue aI1YA, “Wd0OJ Pesuapuod ul UeAIS oue Aaysnput 
auoydse} eq} Jo Seseyd juByIodW! e10W ay} UO BIEpP YorUM ul WO} yooqpury 
JB9|-OSOOT OY} JO YAOM BOUdIIJOI B 1OJ PULUEp B ‘MOU ST pue Useq SRY e10T,L 





unqwpey “q ‘[ 4g 


SLHAHS VLVG S.AAANIONA ANOHdA IAL 





19 


TELEPHONE ENGINEER 


a es 2 ees A came 
ORR re anemia Piet. eel pace : 











NAHLVU ‘a Tt UAANIONGA ANOHADIAL 
Ad Ga'TldWoo 261 LHOIYAdOD 


‘*90WO TeR43 1g ‘S}iInpuoDH ‘sjong ‘uoT} 
-ue9 JO NOAA] ‘LNA WADNVUUY -ON1IjJsSUOHD puUNoASAepuy ‘spBeeH-10d 
GNV NOLLVOO'I GUVOEHOLIMS (dd) ‘uoljisodsuely ‘uoljoOnaysuUu0,y [ste 
-uefh pue seZzIg plBepuBIg ‘S/BI1e} 
-PW SUIIM esnoH ‘s}sa, puv suols 
-uelWliq piepuBig “oIg ‘s10)}e[NSUT 
‘SULLY SSO1D ‘Sse[0g ‘S[BI4e]R_ eUl'T 
‘soury e[0q Jo uolonsisuo0pH ‘S"IVIYH 
“ALVW ANIT GNV ONIYIM (TT) 





‘uoTjONA4s 
-uo0D [B41}UaHD SNosueB[[sx0SIW ‘S2e1qeBD 
jo sjynoAeyT ‘Bulli pavoqyoyag 
‘suoljoeuUu0D ‘syoReY ‘se1qeD 
‘pavoqyuomg jo Bulqep pue sul 
“IM ‘“NOLLOQUYULSNOO LINOYHIO (Cd) ‘ 

Dig ‘serny 
SJ9ayuMIepuy, ‘Penueal0qd jo doig 
‘SIINDIID ~ UOISSIWSUBLL PUB BUILTIN 
IO satoRdep-AsieHM Buryndwoy so0j 
sweyH puew suoljelnolep ‘SNOLL 
“VINOTVO ANIT GNV ONIYIM ("T) 


“SOVIA 
-aq BulZaevyO pue jue[d Ais} 
e38101S ‘syINOIID snosuR] [esi Ww 
‘syIN01ID ~pavog seMOg ‘jusWIdINd|” 


19MO0d ‘su0}eiauer) sA0}0W ‘sles 
weL Asng ‘sie3uly “LNAWdIN0" 
NOLLV.LS SQNOUNVTISAOSIN (OO) — 


‘S[BVIIOIEW SNOWBVA AO SIsaL 

“Puvis ‘SIVIHYALVNW DONILSHUL (MM) 
‘spuepuels 
“O1q ‘S[I0D Suljvedey ‘sAv[eyH ‘Sp1oy na 
S3N[d ‘SHOVE ‘Slesuepuoy ‘snjvsed ‘suid ‘SIOATY ‘SpRe14yy, PpsepuRIs 
-dy pavoqyoiIMg euoydelay Jo sie ‘syelleqeN ‘S1USIOM jo SOIQRL 
-9d ‘SOLVUVddV GUVOEHOLIMS (0) “og ‘SMOL0S Ser] ‘SIN pue ‘so 
‘SMoal0g jo suolIsuewiqd paepuels 
‘SMUGHYHOS GUNV LON ‘S.L'1Od (M1) 











‘SIMO PAOD “OA 
‘pavod 8,J91UD 841M JO FINALY “BINo 
“119 ABl®Y ‘SIINOIID Jeg PReH ‘S}INo 


-11D Bulsulry ‘s}Inosip paeoqyo Ms om ‘AMONG ‘sseupary 
jo sjuswesueiry pue sadAy, sno ‘Jo syujSuedjg ‘“Suryaoqy Jo. spo 






“MBA ‘SLINOYIO GUVOEHOLIMS (NN) -YIA@W ‘S[BILIeIBWT SNosuR[aosIW Jo 
senjtedoig [BVoIsAuq ‘HO SALLY 


-dOUd IVOISAHd ‘S'IVIHUULVN (ft) 





OI ‘SjueWesUuBI 
-1y oul, Ayieg ‘syusWiaiy jo Spier 
-pubsg pueB s[lejyeqd ‘UOTyBde dO UO 
“od “I@ALIOIY ‘A9IWSsURLL FUL oq ‘Surpe 
‘9S JO sUIWII[| “jes S,loqwosqns [Blo1eauUIWIO,) pue se 








‘saanery Ss 








































° NOGHLVYY ‘aA & 
Ad dW IldNoo 


‘O1IM GOURISISAEY 
pue daaeddop ‘saojonpuop pepuPriis 
pue prog uo uUOoTyBULIOJUT [B41aUuer 
‘uolzetnsuy ‘Aylovdep ‘eouBvjsisey 
‘S[BL10 BY ‘SASNED ‘SadlLM [BOLO014 
JO Sel}tedolqd ‘SHTIAVL ANIM (HH) 


RIC | 
‘ueWeINsRaW eURJONPUT ‘JUueWAAN 
-srew Ajjoedep ‘juewainsveay eour 
-JsSISey ‘AeJeWIWYy ‘“A9]9UTI[OA eyL 
‘slug «ooNneusep pues feos 


SULINSBIW AOJ SA0lAad pues SursisAg 
“LNUWAYOSVAN TWO LOa Ta (H) 


O10 ‘S407 B[NSey Oljew 
-oyny ‘sa0lAegd Surssievyp “O10 
‘S9ZIS paepuvig ‘uOol}B[[BIsuy A0j 
SeINY [RBsleuer) ‘alBH ‘souRvUeUIeYV 
‘UOTIONAISUOHD ‘selteyIeVEgG AaRpPUODVeS 
pue AaB ‘SALYULLVaA (DD) 


YG ‘S4eRSUlyY ‘sue eAUOD ‘s10) 84a 
~Uudt)-10] 0 jOnNpuUu] 9ljeuseypy Aq 
}UedINY jo UOlIBIaUer), ‘SOJeUAaRY 


pue souwrusq ‘SUOLVUANAD (Dp) 





STIOD UoTjJoOnNpuy BEC | 
‘Suoyijdwuy ‘stiog Surjvaeday ‘uo 
-“nolep pues SeRvlnusog “SQOJUBISISAY 
vATJONpUy puew sieulIOjJsuBeiy, UO FB) 
“Wd [e49U9H ‘SUAHNYOASNVUL (Aa) 


‘sjeu 
a jo 
2B] 


oe 
-SBW JO sedaAy ‘S]AUSBBW-O01)900e 
Seq ‘WUNOAID Oleusey jo u 




































HSANIONG ANOHAWIAL 
626l LHDIHYAdOO 


‘S21qU,L puv eB[nULIOg [B41e 
-uar “OIE ‘AJIDOT®A ‘sajdnoy ‘1a 
-MOd ‘ASiouqg ‘a010q ‘JueWeINsBveyy 
worshuqd ‘SLIND IVOINVHOUN (Cd) 


‘AINSBAOW O1JAeW pue yYsisuq A0j 
SA9IQRL UOISAAPAUOD YUM A94QIAFOL 
“O10 ‘uol[ es) ‘UR IZO[IM ‘punod 
979N = “Yyouy ‘yoo euL BCR: 8) 
-SVOUW GNV LHDIAM AO SLIND (00) 


‘SpI[OS pue seinsiygy sno 
-“I14BA AO] BBl[NUIOYT [B4euer) “UOT} 
-ONIISUOD [BOLIJeWOSSL) ‘SUIIOY [BOLL 
-jaWOoer) ‘AUIN[OA puB Baly ‘YI suae'y 
jo JUeWIaINSBeW ‘NOILLVUOSNAW ()) 


‘SO1qBL [Bd] 
-JBUIAUIFWW [eRssuer) ‘seIqRy 31898419) 
-Uy ‘Sa[D1IDM JO SaduUeseJWINOIIY pueB 
SBely ‘UOISAAAUOLZ YOuyT puRe jeas 
‘syuel/eAInba jBUulloed ‘suoljouny 
WeWOUSIAYL «‘SsuUIyuIBesOT ‘seqny 
puke sezenbs ‘sueaquinn Jo Ssuoljounyg 
‘SM'TAVL IVOILVWAHLVW (da) 


SorpBMaYyIeW eand Jo 
suonenbay [Rasuer ‘OW ‘}Sade]UT 
punoduog ‘uUol Bloeidaqd ‘spuny 
Suryuig OLyewyIuy [vIoueuly 
‘aRe[nuiog [eieueH ‘seIiny ePlis 
‘aR[NUIO PROLeUIOUSIAL, ‘suyits 
-BS0'T JO 28) SOILVNGAHLVYW (a) 





xepul uB SR S)]OR 
os|® AJBSSO[S ay) BY) OS JOafqns 40 
eulRu $9948 89} SexaepuUl asunoyd Jo 
SIUL punojy eq Aww Uonjdtsosap 





















Oo S}INOIUND “LAS S.ue osans (Nn) tretosbogel, A im iam. 1B) ‘WSHeUSeW 'WSILANDVW (4) ?221duloo e4oul & Yorum uo Jequinu 
J i ! La [Hale osan ae gpd eh nl esaneeo cid WSLLUNDVIN 1 aSed 94. AQ paolo; s| uolssesd 
NeW pepnualx"% spon ‘* ‘jor . " » 6 ’ » - case 
cSumee ccnsene can 20 sefacdesa -x9 YoRe puPR ‘peuyep e418 suoIsseid 
eucnip a08ss5 “J nt reowdud ri uest ‘'S}INDIIO JUedang -x9 puw SpioM jediourad ay} jo [8 
-uoD Telveds ‘swalsAg xel[dnpnyp pue Lease st wousen: ‘ssuid ‘0d Buse [VY AOJ GBl[NUOW [Buauarty e19eH ajsnput suoydela} ey ut 
x x1dnqg “'g Suey xu IIVRUIOINY *‘[B4le -do ) . 10 Sal Lua 10u « cTV.LAIN (ft) QUBSUIPUOD ‘UOTIONPUT-J[aAS ‘Sa[DAD ul pesn Seseiyd pue Sula} Spuom Jo 
-uer Ul S}INodI)- ‘SUISUN @AT00] a, - SRisGRavad & —_ i ‘yueding Buijeussaily ey Jo Sele AYUVNOILOIG UO AUVSSO'ID (VV) 
-ag ‘seulry Aqed ‘sweIssg Sureoru ; -d0id \LNAUUND DNILVNUALIV (4a) 
-NUIWODI9IUT “OIG ‘STINDIIO pavog ' Jaays ay) jo 
PIA INW ‘SINWID [BIOL peurquioy ‘4 ‘peainbey Ayjuengsh leqtunu 94) SI (OT) adnsy 4sR] eu 
‘SUIAISAS ASs1aug [Bajyuay ‘Soulry ‘say Rul “ ‘S}USIO AY ‘SaZzIc par SUOTJBLNOLRY) PUR ABLNUWIOY JUadany prey [waaues s1y) japun j0afqns 
P9SPiig PUB SIJog ‘syNoI;y suoyd BIS ‘sjuoddng Suyjeinsuy seyio ' tote 4 YILT PUI OF Sdajor Jax 
-919L jo su0g waswred SLE pure ‘seldRis ‘sIBeID ‘sqouy HO ! pig rn Mle pur ‘HOT RANSUaYW 
- " , “aris r , " “ae yA » 9 ru p ’ ! »: f sno 
H1O GNOHdA ISL IVYANAD CNN) -LwinsNI ASQOH: ANY GANI'T (1) ) uoTBNoTBD ‘s}pn9d4} ae ae 
} ‘ dt, al at ‘ ’ 
[BOMOa1H {4B} Use| Bg ‘a ou 
UOIPBZIUBSIQ “on ) HIO GNV SLINO TV. ISBT euy 
‘uolyBiedO JO Seseyd ‘s}useUIdO[eAed ” Seen rie 
‘sq1eq JUsUOdWIOD ey) UsaMIeq SUOT) Ig ‘seqny ‘s [ ‘Slee . su SazB—OI a saat a o dt rhs — 
-BIPY “POWMO [eAlUaD euL ‘aeqta S[BLIaeW piepurls jo SeIqeB ' suolnios a Sunt 5 to mye ne —— 
-Qng eu ‘SIINIIIH ey) JO JuawasuPRa 1m ‘eauexed ‘ u0}vIOD ‘4ueq | \ ne ‘yao y pee a P fe . sii 3 ‘td se re P 
-1yY [B4euat) “WlaIsAg ayy » SjueUu -qnyy ‘Ss, else RW }B[Nsuy snowear " J st duiseree M we rhe oud Ba oan ( mi 4 joefqns 
-910 ‘uolIyRsedg Jo su 1IpUudy [Bie 10 Selle “‘[Raeuer) ul UOT RBLNS ’ way » Jo SalqRy aaa Ss . na a ge ta e- Ae, sae 
“U9 “IVUANGD NI ANOHAM IAL CN) -UL ‘STIVINSLYW PNELLVIOSNI (1) AIWHIA IV, Sjooys WEP SNorawA oy} BUIIY | . 
) L Ns! | < ai IV. SuIyBVO, AOJ Xapul uy XUANI CV) 
™ r. | 
nN SNOISIAIC GNV SdNOUD AG SLAAHS OL XAANI ! SNOISIAIG GNV SdNOUD Ad SLAAHS OL XAACNI 
_ —I— ! =e 
({—-I—v) XHQNI LAAHS VLVa ! (I—I—vV) XHQNI LAAHS VLva 
at 
= ! 
_ 
= O 0 O 
| 
! 
' 
' 

PeA4e2FEG44 AIIM S@4O @O4fF PITMOCWe PUY Kepwee wes 20 Fawr | AOE eBwosty upweeae <-% 18 Pewee ters <— eLe oeere <4 mee eee =e Brew eg es § ee ee —— — _ 
3734yU ey maojy Sjeeys BurAurduroooe eu. “preu @q3 ut eov(d exe AVUE qQorqgs ; HZUPLUBeIUuUCS Suaequinu Mowes “KEIO UR JO AUV HBULSSIUt PLOAW OF 2ZEOPstO UT @OUO FB BUCH 
SyueUIdO[eAeP UPBI1I00 OF ZurMO sy UOUT MO }XOU OY} UIYIIM ous, AUB FB UOTSTAos ; -AjJ19SQNS A[eY} 10e7US P[NOYS 8j}e0 48 S[QENTBA esey} JO SLY LINZ B deey OF Zuypusys 

7” 03 Wwefqns s]T ‘peur[jno A[[nJ Zuyeq oA Jou oeFuvs puv edoos ey} ‘eurT} Juesead -uI [[@ }ey} JUBIIOdUIT ST 3] UOSBeI SIy} JOq ‘Stoqtsosqns Aq poeuyeyqo eq Aj[uO 
ra) ey] 38 XepurL ejetdui0od B& @AITS 0} ZIQIssOdw] Ss] 4 uorTsodoid ey} jo ainjeuU ! UBD PUB AMANIONG ANOHAAIAYL JO onsst AIBA UT IvEedd¥E [[[M SjyooYS oseq,L 





















































































































20 TELEPHONE ENGINEER Vol. 26, No & 
° a ee 
! 
| Beeests aybsea: a 
Som eSk Fost eas = 2 ee ee é3 
| a" in SREP MED ss | 88 : & iGeeenge ~% 
welmMeg ~S Mee = @ 1. T De z SRVHAIn as - 4 
= ona m bq fue - me =i q 
=e & ke = &: =r 7 
oO E =< spa Z-E£E> é ee nee a kee eee . [res 
Z oncee, gf 3. ees :  iggqueccs = {5 
O eo eS = 2 ookeseeay 7 = 
7 - 52 > S Sac wS 
— - ~ OOS = : 
mw @ gene ee aeboccger F: 5 & " 
s BS PesPc= BRESMEV OS x | =: 5 ; ; 
| fl see tc, fe ~S2p23e S|) 36 ao ee fs 
BSH CEeoss ostias ps a 8s a’ ** Scgcucesser 7 
= » peo 5 $nusfs9e- oe rete: a ns S 
o & Henins, sc he sah s Hs ooo be 
69) HMmesto Settee .o = =F =F 2 : cig “ ice 
m MB poof "ee ess 7 = © & = %=~ tZ5 / 7 _ su 2 
MH eSs+e~a “ss YEsE 2 == +s : : - - sce Oo sté 
BO Segecst FSEe zest: = alk ae | th 
oe oF See eS Tt: a = aie sti 
= -¢ AMS 25a & =m"aAS OVERS = aii . —— s + SS al 
fee MOS cae* etic > & = => x : 22s = > ap 
“4G @e@ “Sek” Sb lee = =| = 2 HGSESS ; - one wa 
my A BSRSe ae oF ft .& > A = Gor | 
oO od 4 ss “Fie. Swteat ts a ¥ Gs ¢ the 
< ~~ > ws a -e - Ae 
ee ee 2 “.- ” 
% : ——& OF Sern aeak a ry P 
fe) moO. Fees LS east ogts . : sof gi der 
b o mBaost oa 32 ee “ie Ase te : . ees ia cor 
O oS we Sa SSCs yk” os lex : = = = $ be nt 
— msc eas oo oo Oe... ad r bp SS 2m ten 
O oes f Ole Beis _ ie 23 Oo” 
~ = -} ~a— = eos: o a= : ul nes 
~~  ..Beees 68% ES BEaO re 28 rg 
< Sing OP Bote See ~ Surf of 
Ly Eee eee ee = =< SS. 2 twe 
VU «< z2Saro 0g es = = at hee Th 
mG ~ ott beat oe ~ we 
O eo Se 4255 °8o0= A : : : ecco & as 
Nesfers Ss oF Zwses : oe mu 
=a Soe YS — fe ,} & oc -& a 
OY Gass ot > Pomme OB Pom me © Of sa 8 Pus 
Eve 
OS Seopa ie = A Te oC NL tad 5 ee a a « con 
a is I 
It 
< = = 3 Bo? fno'ir one 
~ i sé BS Seanrvorse — + 5. at situ 
ee = ~Omm we . 
$5 =o, —— as — ~= = 7 . < = Se - ~¥-{- - sup] 
=o yo a Se Ts . ‘. aq) : eae ~ s 
nm 2 BeeEta =¢ =OFO EX) ‘ = DF 31 ser 
— y= ep,enho £5 Sie 7 5ee S 7 inte 
<2 a ss” 8s RSE : req 
yw st =Pws te ES joel é & inst 
> of » ~~ Paes Qo” 2 i To he = 3 
O ¢ ) Z x | pe 2 =>! Sa Ss US = s this 
eb @g 26°sSs “fac ES25-5e ess E : B33 ice, 
= & = C aw eons bese” UM si 
| Ss = os, 2 San ce8ese «" sz prev 
— E 25 ofc ot -~.8 a@ “Sat s 7 othe 
- Oo = oe 8G S88 Lg See 7 ~ fast 
= im 7 sVeoS oS OnE = ¥ => = + >™ 
i ~ as B, Sune SakSE™ Sigh: 2 _— 
¥ yates Saack a2 sf = ooo Se °s : : = SELES = 
= = S efse ree te s2 2 Ste : = = i RE SREA ice ¢ 
“<x " nate gSSeae ec". & wre | aan tion, 
Q aa . oe~6se “Vee = 
ee 2 = of = Su SWaeBee” essee & good 
<n” Zi5 ewe oetF ast Sgeex S _ in F 
= Zz “Seek . ws epetoe "22g °. ELSES Y PSeet oa _ 
— oS%= Tee Karst oy = EOffE 5 ee Rive 
oO . Em S Soge con asers gs...) || zgEos Egm8 :: SS8 8° om ote 
Zo Se Seeesesecses geecs Ei gazes plan 
> Bas = reece iaspE Sec lieve & : ities 
72 gre: Seisesese*belee zoe * ia of J 
= . .. om ~ oo ~te 
po = : CS” ond ser a SE were 
fa = PLoge mee SS : 
O 2 ~ © eof ta. = . terri 
= ‘. ; ety Se: ham 
a c © © = OS 
! Qo. 2 - esi Pr 
© S oe : Z > Gti out t 
a z = E = = ES :0s study 
o. Ff = BG of that 
oe Eas we ~~ Ee equip 
Ec t é o os the t 
ae = ets) too s 
i 








6, 


with 
to 


ed 
own 


nmonly 


Indic: 


) 


(* 














= 
= 


poo 











A New “Universal Service” 


Telechronometer’s Inventor Tells How Invention 
Works at Everett, Wash.—Says Claim of Increased 


Service, 


The term “Universal Service” has 
been applied in the past to that serv- 
ice which purports to reach every 
state, county, city, town and village in 
the domain, but when so applied there 
still remains the question of being 
able to converse with the individual 
wanted Therefore the true sense of 
the term “Universal”, in so far as the 
public is concerned, must reside in the 
development of local service. To be- 
come Universal the service Must ex- 
tend to every home and place of busi- 
ness. If the public accepts the idea 
of “Universal Service” there are only 
two elements involved in such action 
The service must be of such character 
as to provoke general use and the cost 
must be within the reach of all. The 
Puget Sound Telephone Company of 
Everett, Washington, has already ac- 
complished the first requirement and 
is now launching the second 

In the year 1915, Everett presented 
one of the most complicated telephone 
situations in the entire country It 
supported two systems of nearly equal 
service value, but due to the lack of 
interconnection, any subscriber who 
required f 


ill service was compelled to 
install two telephones. In addition to 
this natural barrier against good serv 
ice, there existed a court decree which 
prevented one company buying out the 
other, and the rural communities were 
fast developing ‘‘haywire phone sys- 
tems” through which no extended serv 
ice could be enjoyed. Into this situa 
tion, came a young man who had a 
good record as a “telephone manager” 
in Provo and Ogden, Utah and Hood 
River, Oregon, Mr. W. Neal Winter 
After securing the approval of the 
plan by the State of Washington Util- 
ities Commission and the Department 
of Justice, the competing properties 
were purchased, which embraced the 
territory north of Seattle to Belling- 
ham and west of the Cascade range. 

Preliminary to undertaking to work 
out the plan proposed, an engineering 
study of the plant conditions proved 
that the 
equipment and building of either of 


capacity of the exchange 


the two acquired Everett systems was 


too small to accommodate the other, 


By Garrison Babcock 


and that the scrapping of these plants 
and the erection of a new exchange of 
double size would greatly overload the 
plant investment and require a return 
from increased rates which would re- 
move the service beyond the financial 
reach of many old subscribers. Fur- 
ther engineering study disclosed that 
by adapting certain automatic features 
to one of the switchboards, its capac- 
ity could be readily converted and in- 
creased to accommodate more than 
double the number of lines and reduce 
the operator labor to such an extent 
that much improved service would re- 
sult, as well as provide a distinct les- 
previous 


sening in costs. 


The policy of the Puget Sound Tele- 


operating 


phone Company was then established 
as follows: “Prompt adoption of any 
improvement in the Art of Telephony, 
which will improve service and lower 
costs to patrons.” This slogan has not 
been extensively voiced but has been 
religiously practiced to the end that 
the system has been rewarded with 
the credit of producing 100% efficient 
service by its patrons and the state 
regulating body, the Department of 
Public Works of the State of Wash- 
ington. 














Economy and Clientele Proved 


The first step was adoption of the 
Synchromomic ten party selective 
ringing system which enables the ring- 
ing of only the party’s bell that is be- 
ing called on multi party lines has 
largely removed the nuisance which 
subscribers have heretofore attributed 
to the economic party line—code ring- 
ing—and this applies to the ten (10) 
party suburban as well as city sub- 
scribers. 

This was followed by the adoption 
of the semi-automatic system which is 
installed in the former Independent 
Exchange building (Fig. 1) and is 
said to afford the fastest service in 
the world, its equipment costing about 
half as much as full automatic and re- 
taining in service about 70% of the 
manual equipment previously in serv- 
ice with an increase in its service 
value of 400%. The equipment is of 
the relay type and the local switch- 
board (Fig. 2) has the same appear- 
ance as the manual board. The sub- 
urban exchange positions have special 
key equipment shown in Fig. 3. The 
relay equipment is shown in Fig. 4. 

The service through this equipment 
is superior to the old manual in the 
following respects: 1. Selection of the 











Fig. 1.—General Offices Puget Sound Telephone Co., Former Bell Exchange Bldg., 


Everett, Wash. 
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idle operator (instantaneous operator 
answer). 2. Instantaneous disconnect 
and recall. 3. Automatic ringing, busy 
test and ring back signal. 4. Superior 
transmission. 5 Lower cost of opera- 
tion. It claims superiority to the 
full automatic system in these re- 
spects: 1. Lower first cost. 2. Lower 
operating cost. 3. More rapid service 
in reaching called party. 4. Restores 
the connecting labor from the sub- 
scriber (dialing) to the company. 5. 
Does not require a light for operation. 
6. Human intelligence retained at 
“central” office affords reliability of 
service as many cases of trouble, 
which the automatic may hold for 
days with the telephone out of order, 
will be located and cleared by the 
company on notice from the operators. 
After five years of actual use the 
proois of the above statements are 
available. 

The Toll service in the Puget Sound 
Telephone Company’s territory is as 
efficient as the local. The fact that 
the average toll revenue per station 
being approximately double of the av- 
erage for all systems in the United 
States and the general satisfaction ex- 
pressed by patrons is sufficient quali- 
fication, but the surprising fact in this 
connection is that the rates are: not 
those generally established by the 
Postmaster General during the War. 
No initial period of three minutes is 
in vogue. The unit of toll is one min- 
ute only and a study of toll tickets 
shows that the average is about two 
minutes only. Referring to the Cen- 
tral Exchange illustration, Fig. 2 and 
5, it will be noted that in the Everett 
exchange there are nearly as many 
toll operators, who give personal su- 
pervision to each toll ticket, doing a 
daily business of approximately 600 
tickets or messages as is required in 
the local service which handles 40,000 
calls per day and each message is 
measured by the Telechronometer sys- 
tem introducing the latest feature, in 
the telephone field, the Telechro- 
nometer, 

The Telechronometer system is one 
which enables the measurement of the 
telephone service in units of time 
value. A standard unit of telephone 
conversation in the Everett exchange 
is called a “tele’’ and represents fifteen 
(15) seconds of time. Four of such 
units are called a Telechron or, in Ev- 
erett, one minute of standard time. 
This may remain the standard for the 
world if the trial rates now in force 
prove satisfactory. The hearing on 
this question before the State Depart- 
ment of Public Works is scheduled for 
June 6th next. 


The electrical and mechanical de- 
sign and construction of the Telechro- 
nometer is simplicity itself. The Cen- 
tral exchange is provided with a time- 
controlled, noiseless pole changer 
through which the battery supply to 
the calling end of the connecting links 
is carried with the result that only the 
calling subscribers meters will be ac- 
tuated (no charge to the called party). 
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plaint of its adoption was received 
from the 5908 subscribers in Everett. 

The Telechronometer arrived in By- 
erett in the fall of 1919, being intro- 
duced by its inventor, Major Garrison 
Babcock, who by the way is the man 
shown in Fig. 7, and after the system 
had been thoroughly tested by the 
Company, the Department of Public 
Works was invited to Everett to ex- 











« 


Fig. 2.—Local Operating Room, Puget 


At the subscribers station, a small in- 


strument, 4”°x5”’x2% deep, with 
register dials, not unlike the gas me- 
ter, is installed. This instrument is 
shown in Fig. 6. The meter move- 
ment is of the most simple form and 
so arranged that to beat the meter 
the conversation must be cut off. The 
dials read up to 9,999 minutes or about 
one week of continuous conversation. 
It is placed near the telephone as 
shown in Fig. 7. The installation is 
so simple and the appearance is so un- 
objectionable that not a single com- 





Sound Telephone Co., Everett, Wash, 


amine its operation. As a result, an 
order was issued by that authority, 
directing a trial under actual operat- 
ing conditions. Nine months’ observa- 
tions were made and the Department 
again invited to inspect the results. 
The economic promise was such that 
on June Ist, 1921, the Department or- 
dered the entire Everett system equip- 
ped with Telechronometers. This or- 
der was complied with and the Tele- 
chronometer system was placed in 
trial service on December 24th, 1921. 

Meter readings were first taken for 
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Fig. 3.—Station and Unattended Suburban Operator's Position 
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one month for originating calls and 
the second test readings were made 
showing the incoming service to each 
subscriber. Thus the first records were 
established showing the “out” as well 
as “in” service requirements of tele- 
phone subscribers on the unrestricted 
duration of time basis. The results 


With the new system of charge nine- 
ty per cent of the Everett subscribers 
will be able to reduce their telephone 
costs while the remaining ten per cent 
who are the large users and make the 
telephone a profitable channel for busi- 
ness have proven themselves willing 
to pay for what they use. The equity 














Fig. 4—Telechronometer Relay Equipment, Puget Sound Telephone Co. 


of these records indicated that the 
variation in demand for service as be 
tween subscribers to be of astonishing 
proportions, while the average use by 
groups as classified by flat rates is 
much less 

The following facts, covered by one 
month’s outgoing service, are interest 
ing to all concerned: 


Business Service C¥assification 


Smallest user . ' 20 minutes 
Largest user .... ..5720 minutes 
Residence Service Classification 
Smallest user 10 minutes 
Largest user ....... ...2740 minutes 


Taking the groups of subscribers in 
ten sections composed of users in their 
respective ciassifications and it was 
found that 

10% composed of largest users re 

ceived their service at a cost of 
03¢ per minute, while the 

10% composed of the smallest users 

received their service at a cost ot 

5¢ per minute. 
Under the new schedule of rates based 
upon the Telechronometer system, all 
of this discrimination disappears and 
each subscriber may choose the classi 
fication best suited to individual re 
quirements. 

The new schedule of rates for Ev- 
erett showing the result of the Tele- 
chronometer change is shown in Table 


z 

















Fig. 6.—Subscriber Station Equipment. 
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of this method of payment for service 
on the basis of what is used has been 
fully established in thé other com- 
mon services, such as water, gas and 
electricity and there is little doubt 
of the ready public acceptance of the 
same principle in relation to their 
telephone service. 


The great economic achievement 
of Telechronometer is not found 


however, in equity. As desirable as 
this feature is, there is a greater 
reason for its adoption which is both 
timely and appropriate.. This feature 
is the elimination of the present friv- 
olous and unnecessary load carried 
by the telephone. Careful observa- 
tion of thousands of calls give rise 
to the belief and conviction that ful- 
ly fifty per cent of the duration of 
calls will be eliminated by time 
metered service and when so elemi- 
nated will make room for other sub- 
seribers on the same plant equip- 
ment. This new capacity is made 
more valuable because the average 
length of passages will be short and 
the service “hog” entirely eliminated. 
In addition to this feature the party 
line will become vastly more “pri- 
vate” because of the fact that if your 
neighbor wishes to “listen in” on 
your calls, his meter will also regis- 
ter. Brief use and privacy give a new 
value to party line service and the 
low minimum rate (in Everett as low 
as $1.00 per month) brings the tel- 
ephone well within the reach of every 
householder. 

Two thousand additional subscrib- 
ers are available in Everett and will 
be accommodated without additional 
plant investment beyond the installa- 
tion and connection of the instru- 
ments at their residences and places 
of business, because the low rate of 
$1.00 per month is less than the in- 
surance value to call police, fire, 
drug-store, doctor or market, and suf- 
ficient time use is allowed with the 

















Fig. 5.—Toll Operating Room, Puget Sound Telephone Co. 
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OLASS 


1 Party, Business 


1 Party, Residence 

2 Party, Business 

2 Party, Residence 

4 Party, Business Pune : 
4 Party, Residence ..........- wanene 
6 Party, Business OF Residence 

s Party, Business Or Residence. 


10 Party, Business Or Residence.. 
10 Party, Business, Suburban 
10 Party, Residence, Suburban 


The above rates are monthly and are payable in advance. A discount 


if payment is made at the office of the company 
which service is billed. 


The telephones supplied under the above rates 
furnished at 10e per month additional 


Under the above rates, time used is ineluded as foll 


1 Party Lines, 600 Telechrones per month 


, yy 
4 - = 1m 
6 ‘e Tr 1 
g ‘ ‘“ "5 
10 66 oe 6 


Exeess use: 
First 1000 Telechrones over minimum @ 1 
All over 1000 Telechrones over minimum @ 14 


Present Proposed 
Gross Minimum Increase 


Decrease 


Rate Gross Rate 
$6.25 $5.50 S).7 
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Table 1.—Everett Exchange’s Rate Schedule. 


CLASS Minimum Telechrones 
Net Rate Included 
ESE: ~c.eneeerce $5.25 6O 
Party dikeihe &? 85 30 
4 Party . ; $1.70 150 
6 Party .. S13 100 
S Party .. $1.10 75 
10 Party ... $1.4 ry 
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Table 2.—Relative Cost of Service for Each Class for Different Amounts of Use 
Up to 1000 Telecrones. 


minimum rate to afford this service 
in the average family or small busi- 
ness. 

An addtion to the general value of 
true “Universal service” to the com- 
munity, is found in the classified di- 
rectory. The Puget Sound Telephone 
Company will extend free classifica- 
tion to all subscribers to the end 
that every subscriber with a _ voca- 
tion will be registered. This will 
reach even the day laborer and chore 
boy. <A feature equally appreciated 
by employers. 

In conclusion the route to true 
“Universal Telephone Service” seems 
to have been pioneered by one of the 
farthest west telephone companies, 
The Puget Sound Telephone Company, 
through its policy, “Prompt adoption 
of any improvement in the Art of 
Telephony, which will improve serv- 


ice and lower costs to patrons”’. 














Fig. 7—Major Garrison Babcock, 
Inventor of the Telechronometer. 





IOWA’S FORUM. 
“Free for. all” Discussions 


Feature 27th Annual 
Convention. 

Des Moines, Ia.—A lively, well at- 
tended convention, featured by the 
presence of a goodly number of 
younger telephone men, sent the 27th 
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annual meeting of the Iowa Independ- 
ent Telephone Association into history 
as a success. Under the management 
of President R. L. Parker of Traer, the 
open forum plan of meéting brought 
out spirited discussions. An opera- 
tors’ school added to the practical] 
value of the convention. In President 
Parker’s address he stressed the value 
of telling the public the cost of sup- 
plying telephone service and cited the 
publication of bank statements as ex- 
amples of effective education. Tribute 
was paid the Iowa State College by 
Secretary Deering, for its  co-opera- 
tion in conducting operators’ schools. 
Mention also was made of the dollar 
and cents value of association mem- 
bership, one company telling of help 
received in an inductive interference 
case that paid for the company’s dues 
for 20 years. 

Inductive interference took up sev- 
eral rounds of the open forum. Such 
authorities as President F. B. MacKin- 
non of the U. §S. Independent Tele- 
phone Assn., J. C. Crowley, secretary 
of the Minnesota Telephone Assn., and 
Harold L 
the discussion, covered the matter 


Beyer, whose talk begun 


from all angles 

Other 
Hawkeye meeting were the remarks 
of H. W. Hubenthal, the Oklahoma 


Corporation Commission’s telephone 


headline features of the 


engineer, on basing rates on sizes of 
exchanges, F. M. Lantz, of Clarinda, 
on Radiotelephony, and R. M. McCul- 
lough’s practical treatise on pole pres- 
ervation. F. B. MacKinnon’s com- 
ments on the problems of telephone 
companies and J. M. Plaister’s hand- 
ling of “Depreciation and the Inter- 
state Commerce Commission Problem”, 
also figured as bright spots in conven- 
tion interest. 

W. S. Vivian, of Chicago, the high 
priest of propaganda for telephone 
companies, instructed the convention 
in “Telling the Story of the Tele 
phone” to civic bodies of all types. 

“Compensation Insurance as It Re- 
lates to Legislation’’ was covered in 
the address of M. R. Gund of the Em- 
ployers Mutual Casualty Assn. The 
efforts being made for closer team- 
work between the smaller telephone 
companies in northwestern Iowa were 
detailed by W. H. Daubendiek of West 
Bend. 

Interesting exhibits of the manufac- 
turer’s newest contributions to tele 
phonic science also registered as one 
of the convention hits. 

The following officers were elected: 
J. M. Plaister, Fort Dodge, president; 
D. C. Phillips, Marengo, vice presi- 
dent; Charles C. Deering, Des Moines. 
secretary-treasurer. 
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OPINIONS AND COMMENTS 
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THE LIGHTNING SEASON. 


The season of thunder storms 
is again approaching and the 
yearly battle of the maintenance 
force against the lightning dam- 
ages will commence. We have 
become so accustomed to burnt 
carbons, blown fuses, open in- 
duction coils, receivers and drop 
coils that we take them as a mat- 
ter of ordinary occurrence and 
we are inclined to give little or 
no thought to the possibility of 
improving conditions. The ques- 
tion suggests itself as to whether 
our protective equipment is real- 
ly doing what might be expected 
from it. Several new ideas have 
been brought forward in recent 
years in the line of protective ap- 
paratus. How widely have they 
been adopted and what has been 
the experience with them? 
There comes to mind a certain 
exchange of five or six hundred 
lines where the smallest thunder 
shower caused a hundred ort 
blown fuses which means 
many lines out of service. I 
quently trouble occurs due 
poor maintenance of protective 
apparatus. Failure to clean car- 
bon blocks properly or to replace 
rough or burned blocks, de- 
fective ground connections, 
shorted fuses, protector blocks 
left out of the clips or used with 
double separators all contribute 
their quota to excess protector 
trouble. In the average exchange 
a check-up of these matters be- 
fore the lightning season arrives 
will be well repaid by the reduc- 
tion of interruptions to service 
during the summer months. 
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FOR “AULD LANG SYNE.” 

A group of advertising men 
were discussing the most ef- 
fective means of making staunch 
and influential friends for their 
companies. 

“The best stunt I ever heard 
of,” said a noted publicity ex- 
pert, “was that of the telephone 
company in Atlanta, which gave 
a luncheon in honor of the sub- 
Scribers who were listed in its 
first directory. 

“Figure the family connec- 
tions of these old settlers, their 
local reputations and influence, 
and the fact that such a luncheon 





would be a red letter event in the 
late lives of these guests, and 
you'll realize that the man who 
thought of this luncheon was a 
genius of the first water in cre- 
ating good will.” 





“POST GRADUATE” 
EMPLOYE. 


“IT challenge any manufacturer 
present to produce a girl who 
knows this much about his com- 
pany’s business,” said the presi- 
dent of the Minneapolis Manu- 
facturers’ Club in commenting on 
the demonstration and talk of 
Miss Adelaide Rogers, an 18- 
year-old operator of the North- 
western Bell’s staff. Miss Rog- 
ers had finished showing the way 
in which she and the other op- 
erators handled calls. That’s a 
good litle stunt for impressing 
the community’s business men 
with the calibre and the work of 
the telephone company’s em- 
ployees. 

As the French have it, “Find 
the woman ;” have her stage these 
“vest pocket” demonstrations be- 
fore gatherings of business men, 
and watch good will bloom. The 
business knowledge of the tele- 
phone girl will profoundly amaze 
the employer of the average run 
of female labor. 
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GATHERING COST DATA 





Many times in rate cases it has 
been felt that the telephone com- 
pany has not received a valuation 
on its property that was large 
enough to represent the true 
value or the actual amount that 
had been invested in the prop- 
erty. While engineers have had 
this feeling, yet, to quote a state- 
ment often found in Commission 
decisions, “no evidence in sup- 
port of this contention has been 
introduced.” In the absence of 
cost data, showing what had been 
the actual cost of doing certain 
classes of work on specific pro- 
jects, it has been necessary to 
rely on the engineers’ estimates. 
Now every engineer recognizes 
that his estimates are likely to be 
below the actual cost, as fre- 
quently items are omitted, but 
seldom is anything extra in- 
cluded that would compensate 
tor the error. To offset this he 
includes an item for omissions 
and contingencies, the amount of 
which will depend upon the re- 
liability of the information on 
which the estimate was based. 
Opponents frequently affect the 
opinion that this is an arbitrary 
and unwarranted addition and 
make it a pretense to cast doubt 
upon the correctness of the en- 
gineer’s figures. If the figures 
for a number of major items can 
be substantiated by figures de- 
rived from actual costs of those 
items, the valuation by the en- 
gineer certainly will carry ad- 
ditional weight. In other cases, 
differences in the valuations are 
caused by the adoption of differ- 
ent bases of estimating. In the 
Minnesota cases, both the Com- 
mission’s engineer and the Com- 
panies’ engineers admitted that, 
if each had adopted the basis of 
valuation used by the other, they 
would have obtained substantial- 
ly the same results. If data were 
available, showing the actual cost 
in a number of cases, the adop- 
tion of one or another basis of 
valuation might be shown to be 
justifiable. 

The lack of such definite cost 
data in the telephone field is ex- 
plainable by the fact that tele- 
phone companies build for their 
own use rather than for sale, and 
the need of an accurate cost ac- 
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counting is not so great On the 
other hand, there are many cases 
where accurate informations as 
to actual unit costs would be of 
great value as in accounting— 
for in estimating the cost of ex- 
tensions and reconstruction, and 
in the cases mentioned, where 
valuations are involved. Com- 
panies having such data have an 
advantage over those who do not 
possess them. It is too late to 
gather data on past construction 
but a start can be made by col- 
lecting cost information on pres- 
ent jobs by continuing this prac- 
tice on all future work. It should 
be possible to work out systems 
which will give the unit costs of 
different plant elements without 
requiring too much clerical labor 
and expense, and a little extra 
effort in this direction will be 
well worth while. 





RATES AND THE WAGE 
SCALE. " 


In commenting on the earnings 
report of the American Tele- 
phone and Telegraph Co. for the 
first three months of 1922, Presi- 
dent H. B. Thayer calls attention 
to the wage and employment 
situation with that company. He 
says that the policy “in advanc- 
ing wages during the feverish 
period following the war only to 
such a level that we expected to 
be able to maintain, has amply 
been justified by the results. We 
have a more permanent force, 
working more efficiently than 
ever before, which is reflected in 
a higher standard of service, 
coupled with economies of opera- 
tion already realized” 

The editors of this paper re- 
peatedly have stated their opin- 
ions that the time for any gen- 
eral reduction of telephone rates 
has not yet arrived and they be- 
lieve it is doubtful if it ever will 
arrive, unless some unforseen 
change of radical character oc- 
curs in economic conditions in 
this country. One of the rea- 
sons for this belief is the impor- 
tant place of the item of wages 
and salaries in the cost of tele- 
phone operation. Statistics com- 
piled several years ago show that 
sixty-seven per cent of the op- 
erating costs in the telephone 
business is due to wages and sal- 
aries, and it is certain that this 
percentage has not decreased in 
recent years. Telephone man- 
agers are interested in giving the 


highest quality of telephone 
service. The public is interested 
in getting, and it is willing to 
pay for, this class of service. 
Good service will not be main- 
tained nor will the plant be op- 
erated economically by a staff of 
underpaid and dissatisfied em- 
ployees. Both traffic and plant 
forces have been’ underpaid 
rather than overpaid in the past 
and the increases granted during 
the recent period of inflation 
were not as great as those given 
in many other industries. It is 
of advantage alike to the em- 
ployee, the company and the pub- 
lic that a wage scale be main- 
tained in the telephone field that 
will result in a permanent and 
efficient working force. An at- 
tractive wage scale, coupled 
with the inherent interest of the 
work, not only will keep the best 
talent that is at present employed 
in the business but will attract 
a higher grade of new people 
who will become the workers of 
the future. Telephone rates must 
be left at a place that will pro- 
vide a decent livelihood for those 
who work in this field; at a point 
that is, sufficient to provide 
wholesome food, comfortable 
clothing and cherful housing, as 
befits the station of these work- 
ers in life. Also, they must have 
a sufficient surplus to lay away 
something against their future 
needs as well as to provide some 
enjoyment of the higher life. It 
must be remembered that the 
moral right of the worker to 
these things is superior even to 
the right of the stockholder to a 
return on his investment. The 
ultimate result of the continu- 
ance of such a wage policy in the 
telephone business’ will be 
greater satisfaction to the em- 
ployee, greater economy of op- 
eration to the company and bet- 
ter service to the public. 





NEWS VALUE OF CON- 
STRUCTION WORK. 





Telephone companies §fre- 
quently overlook the fact that 
their construction work has real 
news value and can be made to 
produce an effective kind of pub- 
licity. Almost any piece of con- 
struction work forms a news 
item which local papers are glad 
to print and if interesting details 
are added may serve to acquaint 
the public with certain phases of 
the telephone business better 
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than is possible through paid ad- 
vertising. The news gathering 
force of a local paper can not be 
expected to supply these details, 
To the average reporter, a job of 
underground construction, for 
instance, is only a gang of men 
working in a trench in a certain 
street. Two or three lines will 
tell the whole story as he sees it, 
If the telephone company, how- 
ever, will supply the information 
a much more complete story can 
be written. It may be explained 
that the conduit is not laid for 
immediate needs but is planned 
to take care of future growth as 
well. The number of pairs in 
the cables and the total length of 
conductors may be given. The 
relative cost of underground and 
aerial construction and the effect 
of placing the cables  under- 
ground or the amount of trouble 
on the lines and other informa- 
tion can be supplied. All of 
these matters have a legitimate 
news value and if they are prop- 
erly woven into the story the 
reader can be left with the im- 
pression not only that certain 
work is being done but that the 
work is a part of a definitely 
planned program of improve- 
ment which will result in a con- 
stantly improving grade of serv- 
ice to himself and other users. 
Any other type of construction 
work will furnish an equally 
good story and it is just as im- 
portant that full advantage is 
taken of this kind of publicity 
as it is to see that well written 
advertisements are supplied for 
the space that is paid for. 





THE WILLIS LAW. 


In certain quarters there seems 
to be some uneasiness as to the 
policy of the Bell System in the 
matter of absorption of Inde- 
pendent systems. The passage of 
the Willis law authorizing the 
Interstate Commerce Commis- 
sion to permit the consolidation 
of competing telephone compa- 
nies had the immediate effect of 
clearing the way for removing 
the competition which had ex- 
isted previously in Ohio. In- 
stead of a division of territory, 
the outright sale of the Ohio 


State Telephone Company to the - 


Bell interests became possible. 
This has been followed more re- 
cently by the announcements of 
the sale of the Citizens of Grand 
Rapids and the Kinlock of Saint 
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Louis, indicating that the gen- 
eral policy of the Bell had 
changed from one of division of 
territory to one of outright pur- 
chase in cases where important 
competition still existed. The 
question naturally arises as to 
whether the ultimate results of 
the passage of the Willis bill 
will be the creation of a monop- 
oly of the telephone business in 
the hands of the American Tel- 
ephone and Telegraph Co. The 
present state of opinion regard- 
ing public utilities is that there 
should be a single utility under 
state regulation operating in 
each community and in the case 
of the telephone utility that each 
local plant should be connected 
to the nation wide long distance 
system for universal service. It 
does not follow, however, that 
all of the local exchanges should 
belong to the same owners thus 
forming a complete monopoly of 
the business. There are many 
who believe that it would be but 
a short step from the formation 
of such a monopoly to govern- 
ment ownership, in spite of the 
unsatisfactory results of govern- 
ment operation of the railroads 
and wire lines during the war 
period. The United States Steel 
Corporation seems to find it de- 
sirable to have a number of 
strong independent steel com- 
panies in the business of manu- 
facturing steel products and it is 
reasonable to suppose that the 
Bell system would find it of ad- 
vantage that a considerable per- 
centage of the telephone business 
continue to be handled by well 
managed, independently owned 
companies. It is not likely that 
the Bell officials are making the 
mistake of assuming that the 
the public’s consent to consolida- 


“Operator, Draw Budweiser 
250.”—Berlin Idea. 


Berlin, Germany.—A new system of 
naming telephone exchanges has been 
devised by the government in its cam- 
paign for raising money by every pos- 
sible means. Rights to name telephone 
exchanges will be sold to advertisers 
making the highest bids. It is pre- 
dicted liquor manufacturers will make 
the most of this opportunity. This 
idea is a development of the policy in 
vogue at the post office where the pur- 
chaser of stamps, or the individual 
Mailing letters is urged to buy prod- 
ucts advertised at the postal stations. 


tion of local competing plants in 
order to be rid of the nuisance of 
dual telephone service indicates 
a change in that attitude of the 
public toward monopoly which 
brought about the passage of the 
Sherman law. It is to be ex- 
pected that the policy of pur- 
chasing competing properties in 
the larger cities will be contin- 
ued until all competitive situa- 
tions are removed and it is pos- 
sible that some of the larger 
companies to which the Bell has 
sold in the past may be absorbed. 
On the other hand, Bell officials 
will admit that they can not col- 
lect rates that would prevent 
them from operating at a loss in 
the smaller communities where 
locally owned and operated com- 
panies are carrying on the busi- 
ness successfully. Between the 
large cities and the rural com- 
munities is a vast number of 
moderate-sized towns and cities 
which the Bell would undoubt- 
edly like to have but which they 
are willing to leave in the hands 
of local companies if the latter 
can carry on_ successfully. 
Whether or not such systems 
will be absorbed will depend 
much upon the owners of these 
systems. If they desire to get 
out of the telephone business, 
they can probably find a pur- 
chaser in the Bell subsidiary op- 
erating in their territory. If 
they desire to continue in the 
business, there seems to be little 
in the present situation to cause 
fear. The best advice for those 
responsible for the management 
of such companies would seem 
to be to go on with the business, 
to manage it in such a way that 
the stockholders and the public 
are satisfied, and to stop worry- 


ing. 
A VISIT TO WARREN. 


Or a Kellogg Story From the 
Layman’s Viewpoint. 

We invite you to visit a new Kel- 
logg-equipped exchange at Warren, 
O., where they have today 4625 
telephones connected with a Keilogg 
Service switchboard. When you ask 
a layman what he likes best about 
telephone service, he will say, “Im- 
mediate connection, good transmis- 
sion and reliable ringing.” Kellogg 
Feature Service means secret ser- 
vice, prompt disconnect and recall. 
How many, many times have you 
been “hung up” when, no matter how 
much rattling of the switchhook or 
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cussing, you still get no reply? That 
is guarded against with a Kellogg 
Service Switchboard. 

In Indiana, we find many success- 
ful switchboards making money for 
their owners, prominent among them 
being Wabash. You hear a good deal 
about machine switched equipment, 
nowadays. Kellogg is making some 
automatic equipment, but any kind 
of telephone connecting requires 
some intelligence to do the switch- 
ing. Kellogg Service switchboard is 
claimed to be the most automatic of 
all from the subscriber's standpoint, 
because there is the least for him to 
do; the mental part is minimized and 
confined to a very few operators. 
There are hundreds of Independent 
telephone companies in Indiana; 
some 600 or 700 in Wisconsin, even 
more in Illinois and Ohio. 


Warren, O., illustrates graphically, 
the value of Kellogg equipment. 
The operators at Warren answer 400 
calls an hour and think nothing of 
it. People in Warren never have to 
wait for the operator, nor do they, 
it is said, in any other Kellogg Ser- 
vice exchange. The reason is that 
when you lift the receiver from the 
hook, your signal is before at least 
three operators and one of them gets 
it immediately. The switchboard is 
not complicated; you cannot see 
much going on, nevertheless there is 
a great deal being accomplished easi- 
ly and quietly. The commercial and 
social life of the thriving city lies 
before us, but all we see is a few 
operators inserting plugs in small 
holes. The details of Automatic 
Ringing, Instantaneous Recall and 
Disconnect, Secret Service and Reg- 
ister peg count are all taken care 
of automatically by means of relays 
just the same as in a machine 
switched exchange. In the automatic 
exchange, the subscribers do not 
work and, doing it not so often or 
so fast, cannot, Kellog claims, be 
as efficient as the skilled operator 
who when your lamp lights before 
her, inserts your plug to connect 
your line while another plug con- 
nects the line of the party to whom 
you wish to speak, with the least 
possible delay. The operator is au- 
tomatically cut out and cannot 
listen to either subscriber until one 
of them hangs up his receiver. The 
manager at Warren says one month 
the average number of calls answered 
rer position operator, per hour, was 
374, and the average number of 
calls answered per position operator 
during busy hour(peak of the tele- 
phone load) was 410. 
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Foreword as to Construction 
Problems. 

To diverge, for a moment, from the 
present phase of our consideration of 
the subject “Practical Plant Problems” 

it may be well to emphasize the fact 
that this Department, and series of ar- 
ticles, contemplates not only the pre- 
entation of the theoretical phase of 
plant engineering, but also practical 
working suggestions for laying out new 
plant; rehabilitating old plant, and the 
preparation of plans and specifications 
incidental thereto. Furthermore, after 
ve concluded our consideration 


of the strictly engineering portion of 


he subject—actual construction prob- 
lems ill be discussed in some detail. 
\t the outset of this series, it was 
ited that one of the prime objects of 
he series was to afford practical aid 
to th executive of the smaller tele- 


phone companies in solving their own 


plant problems Frequently the man 
ger of a small telephone compar 
is occasion to construct small quan 
tities of underground conduit plant; 


install underground (and sometimes 


even sub-marine) and aerial cables 


Obviously, experimentation in tele 


phone construction work is expensive 
f is also expensive to retain outside 


where small 


construction specialists 


quantities are involved Hence, in 


connection with this series—after we 
have concluded the consideration of 
our present subject of Plant Engineer- 
ing—it is proposed to treat, quite ex- 
haustively, the more strictly construc- 
tion phases of the subject suggested 
by the title of this department, “Prac 
tical Plant Problems.” 

In considering the construction prob- 
lems, an effort will be made to pre- 
sent in a clear, concise manner the 
most up-to-date methods of conduit 
construction, underground, submarine, 
and aerial cable installation, etc. For 
the benefit of the readers of this se- 
ries who are not practical plant men, 
the subjects of pole line construction, 
aerial wire installation, ete., will also 
be discussed in some detail. 


Review of Plant Engineering 
Procedure. 


To return to the present phase of our 
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CHAPTER III 


By Charles W. McKay, Associate Editor 


subject—in the last installment of this 
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5. The careful study of the existing 
telephone plant and equipment vit 
a view to determining its limitations 
and also its adaptability to future dé 
velopment plans 

6. The: preparation of the Develop 
ment Study. 

7. Preparation of the Fundamental 
Plan. 

8. The preparation of detailed plans 
and specifications for construction 
work—based upon the data resultant 
from operations 1 to 7 inclusive. 

The first two operations were dis 
cussed in the April issue. The modis 
operandi in performing the third “op- 


IR 


(c) is reproduced Fig. 2 also shows 
the number of stations in service for 
the years 1890, 1900, 191: 
It has been assumed that the com- 
pany, whose problems we are consid 
ering, Was a comparatively new one 
at the beginning of our analysis pe- 
riod—the year 1890. At that time, 
there were approximately 1000 stations 
in service. Ten years later, in 1900, 
there were 2000 stations in service 
while the population in the year 1900 
was approximately 10,000. It will be 
noted that the growth during the ten 
year period has been exceedingly rapid 
—100% to be exact—and that the 
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ratio of stations to population is one rates charged for service, etc. The 
to five. reason for this will be obvious, when 
In the year 1910, it will be noted it is remembered that—if plant re- 
that the company had 2,500 stations, habilitation, reconstruction, or exten- 


and that the population of the town sion is necessary—additional funds 
was 12,500. We still have the ratio may be required. Furthermore, the 
one to five—or in other words, what development studies may disclose the 
is termed—in telephone engineering fact that a reclassification of service 
parlance—a “twenty percent develop is necessary. The writer has known 
ment.” Five years later, in 1915, we of instances where it was possible to 
have approximately 3500 stations, affect a postponement of plant rehabili- 
with a population of 13,750, and in tation by making a careful study of 
1920 we find 4,500 stations, and a the classifications of service—and us- 
populatio! of 17,500 For both of ing this study as the basis for re- 
these latter period (the years )] grouping subscribers, thus providing 
and 1920) the ratio of ion to temporary relief. 
population is one to four r, in ler If it is necessary to raise money for 
words, w' ive a twenty-fiy er plant reconstruction and enlargement, 
development All thing ( lered. viousl\ it s most important that 
ppt wll tata evelopment | vel expense and rat data 
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nd cl er of the ons ( I thermore . plant iluation nu 
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h 
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he 19 in ( oO itt, the | opel 
pure a q on, a Map ould be prepared snhow- 
Ber - ; : ng the exact location of all central 
nas teristi , ces, conduits man-holes, aerial 
sustra , yles, pole line and open wire leads. 
of one to f i een used After the map-record has been com- 
onan ne ;, ). Br , eted, each individual unit should be 
_ d ; , ' ‘ analyzed—as to spare facilities, de 
approximately +. 700 tatior fective (cable) pairs, ots The con- 
year 1926; approximately 5,000 duit system, also, should be scrutinized 
tions in the year 1930, and approxi- and a record made of available spare 
mately 6,000 stations in the year 1940. 


ducts, unused lateral ducts, etc 
So much for the third operation in : — 

: : In a similar manner, a careful an- 
our plant engineering study. Later, ; 
alysis should be made of central office 
We Will see how the resultant data may : 
; 2 facilities—both as to the central of- 
be used in connection with the devel- ; 
‘ fice equipment itself, and as to the 
opment study, fundamental plan, etc. a : 
space available for enlargements or 


extensions. In connection with this 
Review of Revenue, Expense and 


Rate Data. 


analysis, a careful study should be 
made as to the present condition of 

The next step in our “Engineering all central office equipment—both from 
specification” involves the review of all the standpoint of accrued depreciation 
data pertinent to revenues, expenses, (wear, tear and use) and from the 
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standpoint of obsolescence and inade- 
quacy. 

This fifth operation, in our engineer- 
ing analysis, is most important—for 
obvious reasons. It frequently hap- 
pens that a little “engineering”—es- 
pecially directed toward the solution 
of the problem of making maximum 
use of existing facilities—will go a 
long way toward providing necessary 
relief. Obviously, engineering work 
of this nature is inexpensive, and, if it 
produces the desired results, appre- 
ciable monetary savings—from_ the 
standpoint of investment in new plant 
and equipment—are bound to result. 


The Development Study. 


The next step in the engineering 
analysis is the development study. 
rhe development study may be divided 
into two operations:— 

1) The “house-count” study. 
(b) The transcription of the data 
esultant from the house-count study 

naps, of suitable scale, representing 
the entire territory under analysis. 
These maps should also contain a 


record of the existing plant showing, 
rr directly referring to, the analysis 
of present plant facilities—as_ de- 


in the fifth operation 
Before proceeding with a discussion 
house count study, it may be 
to pause, for a moment, and -con- 
ler the purpose of the development 
dy—as a whole. The purpose may 


b immarized under three captions, 


1) The determination of an ac- 
te record of existing telephone 
evelopment. This phase of the study 
hould show the location of all sub- 
cribers and their respective service 
classifications; i. e. single, two and 
four party residence, and single, two 
and four party business, private branch 
exchange, etc. 

(b) The determination, as accur- 
tely as possible, of the expected tele- 
phone growth during the first five 
years subsequent to the date of the 
investigation and the expected tele- 
phone development at the end of 
twenty years from the date of the in- 
vestigation. The prognosis of ex- 
pected development should include a 
service classification. In other words, 
the estimate should be so planned as 
to provide, at least approximately, the 
following data: 

1. Estimated number of single party 
stations at the end of five year period. 

2. Estimated number of two party 
stations at the end of five year period. 

3. Estimated number of four party 
stations at the end of five year period. 
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The data suggested in the foregoing 
enumerated paragraphs should be 
subdivided under the captions “resi- 
dence service” and “business service.” 

A similar estimate should be made 
for the twenty-year period. 

(c) The final step in the develop- 
ment study includes an estimate of 
the telephone facilities—central office, 
underground cable and conduit, aerial 
cable, and pole line—required (first) 
during the five year period and (sec- 
ond) between the end of the five year 
period and the “ultimate”, or twenty 
year, period. 

In connection with the terms “ulti- 
mate period” (the twenty year period) 
and “ultimate requirements”, it may 
be well to call especial attention to the 
fact that ultimate requirements must, 
of a necessity, be based upon estimates. 
It is the duty of the telephone engineer 
to make use of enlightening data, from 
all available sources, and if he is ‘on 
to his job’, his estimates should re- 
sult in a reasonably accurate forecast 
of future requirements. However, it 
should be remembered that the judg- 
ment of even the best, and most ex- 
perienced, telephone engineers is not 
infallible. Unforeseen circumstances 
may arise which will have a very ma- 
terial effect upon the “trend” of tele- 
phone development. Telephone engi- 
neers are not the only ones affected 
by unforeseen contingencies in mu- 
nicipal growth. The writer has known 
of many cases where real estate op- 
erators have speculated heavily—bas- 
ing their speculations upon seemingly 
sound hypotheses—with respect to the 
future development of certain com- 
munities. Subsequently, due perhaps 
to a popular whim, or possibly to more 
tangible reasons—the trend of mu- 
nicipal development has been entirely 
changed, within a comparatively short 
period, involving heavy monetary 
losses. 

This preliminary discussion of the 
development study should suffice to 
give the reader an idea of the im- 
portance of the development study as 
a function of the complete engineering 
survey. 


Preliminary Steps in House- 
Count Study. 


Taking up a detailed consideration 
of the house-count study—the writer 
would suggest the following prelim- 
inary steps. 

If the town, or city, under consid- 
eration is a large one, secure an indi- 
vidual map for each city block. Such 
maps should be of a scale of approxi- 
mately 200 feet to the inch—and may 


usually be obtained by making trac- 
ings of the maps contained in insur- 
ance atlases. The buildings—resi- 
dences or business blocks—should be 
indicated upon the “block” maps. Ob- 
viously, for our purpose, it is not nec- 
essary to indicate the plan outline of 
the buildings in detail. -A suitably 
scaled “square” or “oblong” will suf- 
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BELL’S NEW QUARTERLY. 


Digest of Suggestions and a 
Record of Progress Now 
Published. 

New York City—In April, the first 
issue of the “‘Bell Telephone Quar- 
terly’’ was printed. Its editorial 
policy, as announced by President 
Thayer, is to act as a medium of sug- 
gestion and record of progress on 
matters usually discussed between 
presidents and general managers of 
Bell companies. The April issue has 
articles on the Radio Telephone 
Situation, by A. H. Griswold; Work 
of the Bell Telephone Securities Co.,, 
by D. F. Houston; The Telephone’s 
Development, by J. J. Carty; Some 
Notes on Statistics, by S. L. Andrew: 
Progress of the Joint Committee on 
Relations of Supply and Signal Cir. 
cuits, by Bancroft Gherardi. 


Telephone Use Shows Industry 
On Up Grade Again. 

New York City—J. S. MeCulloh, 
president of the New York Telephone 
Co. tells New York newspaper inter- 
viewers that the toll and local tele- 
phone business during the last few 
weeks indicates a substantial revival 
In ‘April, the million 
mark was passed in New York instal- 
lations, and at the time the interview 
Was given, there were 87,000 unfilled 


in business. 


orders on the company’s books. The 
Western Electric Co. plans to make 
more than 900,000 telephones this 
year. 


Babcock’s Telochronometer Gets 
National Free Publicity. 
Chicago, Ill—Major Garrison Bab- 
cock’s invention for metering the time 
of telephone conversations is getting 
“press agent” notices of a valuable 
character “free, gratis, and for noth- 
ing’. One of the news photographic 
services is selling pictures of the de 
vice by the scores to newspapers for 
reproduction. Editorial comment on 
the device is generous. The Cincin- 
nati Post says the device “might serve 
a useful purpose in curbing idle gos- 
siping among girls and women”, in an 
editorial on “Phoning” inspired by the 

Babcock invention. 


Sidney, O., Company Another to 
Use Radio Service 
Sidney, O.—One of the most power- 
ful radio stations in this section of 
Ohio is being installed at the new 
plant of the Sidney Home Telephone 
Co 
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Safety Plan That Works O.K. 


Illinois Bell Telephone Company Outlines Method of 
Operating an Accident Prevention Campaign that Gets 
W hole-hearted Co-operation of Force—Foremen Head it. 


Why does accident prevention get a 
place of prominence in present day 
telephone plant work? 

1. We are responsible for reducing 
the hazard of our business to a mini- 
mum. 

2, We can improve our production 
by the training for prevention of ac- 
cidents to avoid waste of man power. 

3. We can improve the morale of our 
force by a brotherly interest in their 
welfare which results in their interest 
in our company. 

4, Our interest in our good name 
and the public good will make it de- 
sirable to safeguard our employees 
from injury. 

5. We can contribute to the progress 
of accident prevention ideals and fur- 
ther assist promoting general public 
safety. 

We are responsible for safeguarding 
the community we serve from injury 
from our plant. The State has empha- 
sized this responsibility by laws and 
regulations affecting the safety of the 
public and the protection of our em- 
ployees who are injured in their work. 
The stockholders, whose servants we 
are, hold us responsible for protecting 
them from loss of money or good name 
by minimizing the hazards of the busi- 
ness. We are responsible to our em- 
ployees for safeguarding them while 
they perform their duties. Production 
economy depends chiefly upon getting 
a day’s work for a day’s pay The 
prevention of accidents insures us 
largely against unproductive time. 
Morale of our force is directly related 
to our production and results in loy- 
alty which gets the job done well, ren- 
ders good service and satisfies our 
subscribers. The good name or repu- 
tation of our business is as important 
to its success as personal reputation 
is to the success and happiness of the 
individual Above our good name is 
our character, the spirit in our busi 
ness which is aside from any economi- 


cal consideration. Our training in ac- 
cident prevention is reflected in the 
habits of the families of our employ- 
ees. This influence radiates to the 
community and continues to prevent 
accidents in the generations to follow. 


Accident Prevention Activi- 
ties—Their Objectives. 


How can we best accomplish these 
desired results? The prime requisite 
is for the executive to thoroughly rec- 
ognize that he is responsible for acci- 
dent prevention in the same way that 
he is responsible for good workman- 
ship, quantity of production and eco- 
nomic use of time and material. The 
objectives to be realized as a result of 
this responsibility are: 

1. Prevent accidents as far as pos- 
sible. 

2. Minimize as much as possible the 
effects of accidents which do occur. 

The first of these objectives divides 
itself into three principal headings: 

1. Physical safeguards to plant in- 
volve constructing and keeping exist- 
ing plant free from hazards and keep- 
ing the equipment and tools in such a 
condition to avoid unsafe working 
conditions. 

2. Safe methods of doing the work, 
standardized and specified in such a 
manner that the job may be done at 
the least risk 

3. Training the force, in individual 
safety as a habit of thought by devel- 
oping forethought, caution and bodily 
safety in action should be supplement- 
ed by impressing on foremen and 
workmen their responsibility for acci- 
dent prevention and keeping their in- 
terest alive by competition. 

Analysis of all accidents which oc- 
cur assists in bringing to attention 
physical hazards, unsafe working con- 
ditions and need for further training. 
The second major objective, the mini- 
mizing of the effect of the injuries 
that do occur involves, 


1. First aid. y 

2. Efficient subsequent medical at- 
tention for prompt and complete re- 
covery. 

3. Alternate work during the period 
of convalescence. Work that will not 
cause pain or retard recovery but 
which will secure some production 
gives the employee valuable experience 
and keeps up the morale of the in- 
jured. 


Some Physical Safeguards To 
Be Observed. 


To avoid physical hazards it is the 
responsibility of those in charge to see 
that plant is built safely, inspected 
periodically and maintained to prevent 
accidents. Natural causes result in 
slack wires which may result in con- 
tact with power leads and serious 
shock to workmen or may result in 
insufficient clearance of a railroad and 
drag a brakeman from a train. Ev- 
eryone of us is sufficiently familiar 
with such conditions as rotten poles, 
unlighted stairways, doors opening in- 
to passageways, exposed nails, etc. that 
it is unnecessary to attempt to cata- 
logue them or to emphasize the need 
of frequent inspections to remove haz- 
ards and avoid service interruptions. 
Defective tools, unsafe ladders, drills 
and chisels with mushroomed heads 
and screw drivers with round or brok- 
en bits allowed to remain in the hands 
of workmen result in bad falls, injured 
eyes and gouged hands. Accidents re- 
sulting from defective tools and equip- 
ment are greatly decreased if stand- 
ard tools and equipment are all in- 
spected before they are issued and 
while in use and if tools in good con- 
dition are exchanged for defective 
ones upon request of the workman. 
Recently a workman fell from a pole 
as a result of a defective spur on a 
climber. This resulted in testing all 
of the climbers in the possession of 
workmen and in stock in that com- 


A number of attractive Safety Bulletins, forcefully worded and graphically illutrated, are provided for its men 


by the Illinois Bell Telephone Co. of Chicago. 


While these were prepared more especially for its own employees, 


we feel sure that samples for adoption by other companies may be had by writing Mr. Bennett. All telephone men 
are deeply interested in such efforts to conserve life, limb and health—The Editor. 
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pany and the manufacturer was re- 
quired to test all climbers before ship- 
ment. Supplying goggles for men drill- 
ing rock or concrete and specially high 
grade rubber gloves for handling wire 
in proximity to foreign currents is a 
necessity although men should never 
be asked to handle wires exposed to 
foreign currents even in emergencies 
if there is any chance of having the 
power shut off. 


Safe Working Methods and 
Training of Force. 


The prescribed order and manner ol 


doing the job—i. e. which operation 
should be done first—are elements of 
practice which require careful scru- 
tiny to avoid injuries. For example, 
when replacing a pole in an existing 
] 


lead the cross arms may be attached 


before the pole is raised but the ad 
ditional iazard f the cross arms 
catching on wire or tre limbs mo! 
tna oO T é ext i muscula t ort 
ot p ing 1 cro rn I a p 
l In pi 
fra gd fo Lilé sual 
point yt tta l y problem ) t 
ident prev n is to remedy ph 
cal hazards and working methods. The 
diffi t nd e 1 t impo t 
! le sing accidents is ti 
train f ost ») receive injuries 
‘ I ry ) rl sf ) re pons 
O teaching saft iabits of thought 
1) forethought, (2) caution, (3) equi- 
librium, (4) control, by means of (1) 
verl il il true on (2) example, >) 


impressing responsibility, (4) competi 
tion and (5) repeated printed instru 
tions 

The individual workman, the last 
man in the organization, the man who 
supports it by his production, is the 
man who suffers the pain of an in- 
jury, whose mother or wife and kid- 
dies are deprived of his earning capa‘ 
ity and he is sometimes forced to 
break up the home because we have 
not discharged our full duty in train- 
ing him. Eighty percent or more of 
his injuries can be avoided if he is 
properly trained and uses proper fore- 
thought and caution. When we ap- 
proach the problem of teaching him 
safe methods, we frequently try to 
catalogue the conditions resulting in 
accidents and issue a set of cautions— 
don’t do this and don’t do that—until 
the beginner begins to wonder which 
of the dozens of dozens of don’ts don’t 
apply to what he is doing. Cautions 
on the job of course have their place 
but if we attempt to safeguard our 
workmen on this basis and have suc- 
cessfully told him all of the “don’ts” 
we know, and that we have ever 


heard, and that we can invent, the 
next day he may have an accident 
that you never heard a “don’t” to fit. 
There should be some basic elements 
for teaching accident prevention which 
permit us to give positive instruction 
in such a simple manner that even a 
beginner may understand. F ore- 


thought, caution,—two fundamental 
habits of thought; equilibrium and 
control—two fundamental physical 
conditions—are the key words of ac- 


cident prevention 


Cultivate Sate Habits of 


Thought and Action. 


“Forethought”’, ‘‘watch 


“look before uu leap’ I i ‘ 


lack of attentio1 ) the 


portion of our accidents 
re hoe I Wwe ep ( 
Hi ( oard ind I a 
nd il re w he I 
Yo i cno 
ntling I i ( I 
fallen with ef c I . 
lts en the line { 
ar Into e bu { 
ind take ecessal 
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ne detec \ T 
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illy rl li¢€ if col 
ins of ipport and pro 
work I suppo! fou l 
ibser ber rel i es i 
oorlyv co I ind Nn i! 
tion Forethought demaz L 
ich supports e care . l 
and tested before rusting t 
weight The owner is usu glad t 
have a minor repair made to insure 
safety and we can better spare him a 


few minutes than to pay for a broken 
window, or to lose time or suffer pain 
Forethought is the prophet reparing 
the way for caution Caution is the 
teacher. It teaches the body to be 
prepared for the unexpected as well 
as for natural results You have all 
read the story of “Haphazard Bill”, 
the rapid workman who could do as 
much work as two of his fellows when 
he was not laid up by an accident. Of 
course, his boss likes to have him on 
the job because everyone speeded up 
trying to keep pace with him. But at 
the end of the year “Bill’s” productive 
days balanced against the expense of 
caring for his accidents showed a loss. 
He encouraged his fellows to take a 
chance. ‘“‘The chance taker is the ac- 
cident maker”. 
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Physical Safety—Hazards To Be 
Avoided. 


As the mind governs the body go 
caution results in bodily equilibrium 
and control. Equilibrium may be 
rather a classy word for linemen but 
let’s get the idea of keeping our bal- 
Will not 
stand alone if the center of mass or 


ance. Men, ladders and pol 


weight is not above their support, 
This is a physical fact known to ey- 
eryone but its relation to accident pre- 
vention may never have been im- 


pressed on our minds before Ladders 


seem to be the most comn tempters 
to workmen to disregard t physical 
la lore workmen fall from ladders 
han from poles Why? Because it 
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falling are other accidents resulting in 
t cases trom | K i Caution 1n 
keeping the body in a position so that 
t enter of weight is between the 
feet Let us take the exal ple of 2 
man pulling on a handline If he 


places his feet together and pulls with 
all of his strength and his load gives 
way, he can not keep from falling. 
But if he uses one foot as a fulcrum 
and keeps the other under him, the 
load may give way but his back foot 


is in place to catch him. 


Careful of Your 


Wire. 


Always Be 


Wire is our most used material and 
the lack of control of it has resulted 
in the loss of sight all too frequently. 
It has been cut while under strain 


and the ends suddenly released have 
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caused serious injury. How can a 
workman be sure that he is safe from 
such an injury? Assume that he is 
on a pole and cutting down a span 
with enough end to permit a splice, he 
can take hold of the short end with 
one hand and cut beyond it. He has 
control which will prevent the short 
end from snapping back in his face. 
Or assume that he is cutting wire on 
the ground, he can make a loop, hold- 
jing both sides of the loop in one hand 
while he cuts the loop with the other 
Does your workman drive a truck? It 
is needless to say that he must be able 
to control it at all times or he will add 
to the already too numerous list of 
casualties resulting from lack of con 
trol. Muscular control is equally im 
portant Just a few days ago an in- 
staller was fastening a knob for drop 
wire under a slanting eave of a house 
The wood was hard and no screw hole 
had been made so he climbed up so 
his head was above his work and 
braced himself against his heavy 
screw driver to drive home the screw 
The screw driver slipped, struck th 
wood and then his eye He explained 
later to his foreman how he lost con 
trol of his screw driver but this did 
not help the eye Many repairmen 
have cut their hands while working 
on desk sets because they took some 
part of the instrument in the palm of 
their hands and tried to tighten a 
screw. The screw driver slipped, lhe 


lost control and the hand was cut 


Methods of 
gestions For Foremen. 


Instruction—Sug- 


The foreman directs his men singi 
or in gangs by word of mouth. He is 
the school master who corrects thei 
errors in methods and can corre 


their errors and can instruct them in 


an impressive friendly manner in a 
full understanding of safe methods 
Too frequently, foremen wear thei! 
dignity and their coats and keep their 
hands clean. A foreman who is boss 


only, makes ; 


poor showing compared 
to one who recognizes that one of the 
largest elements of his success is his 
ability to teach by example by work- 
ing with his men enough to show the 
correct and safe way of doing the job 
The executive must recognize that he 
is responsible for accident prevention 
in the same way as he is for quantity 
of production and economic use of 
time and material. The responsibility 
of the foreman for his gang is just 
the same as the executive for the 
Whole operation Training foremen 
and workmen to accept their respon 
sibility is comparatively simple in a 
small organization where the contact 
with the entire working force is di- 
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rect and personal. In larger organiza- 
tions this contact becomes more re- 
mote and more difficult. A successful 
plan for impressing responsibility is in 
effect in the Illinois Bell Telephone 
Co., Which was adapted from a similar 
plan used by the Ohio Bell Telephone 
Co. A large chart was made which 
bears along the left hand margin the 
name of each district or group super- 
visor. Across the remainder of the 
chart are columns for each month of 
the year. After each supervisor's 
name a solid line is drawn at the end 
of each month in which his forces 
have no lost time accidents but if 
there is a lost time accident the line 
is broken and the name of the fore- 
man, the number of accidents and the 
days lost are entered. The workman’s 
name does not appear but the foreman 
whose name appears on the broken 
line does not fail to impress the re- 
sponsibility upon the mind of the 


workman who caused it 


Competition—A Spirit of Emu- 
lation Desirable. 


For the development of interest in 
accident prevention the spirit of com- 
petition is next in importance. The 
chart just mentioned embodies this 
element as well as impressing respon- 
sibility. It is pleasing to note the in- 
terest of supervisors and foremen in 
keeping their line on the chart un 
rroken. A “no accident” trophy with 
a suitable inscription awarded to the 
group with the fewest accidents for a 
period promotes the team spirit and 


helps to develop safety habits. 


Printed Illustrations and Analy- 
sis of Accidents. 


The National Safety Council has a 
service which consists of striking 
posters which are frequently changed 
The safety supervisors of large com- 
panies have developed similar bulle- 
tins that are more applicable to the 
telephone business and probably can 
be readily obtained by the smaller 
units. The Illinois Bell Telephone 
Co. issues posters monthly for safety 
bulletin boards located in prominent 
places where men congregate. Em- 
ployees of this organization are paid 
by checks mailed to their homes and 
once a month a neat blotter with a 
calendar and some striking slogan or 
caution about accident prevention is 
included in the pay envelope. In- 
stallers and repairmen are furnished 
with memorandum books and the 
books furnished have a safety slogan 
printed on the covers. 

tnalysis of Accidents—In the main 
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tenance department of the Illinois Bell 
Telephone Co. every personal injury 
whether resulting in lost time or not 
is analyzed. The injuries are report- 
ed on a special form to which is at- 
tached a statement signed by the fore- 
man to the effect that the cause of the 
accident has been discussed with the 
workman and that the foreman and 
workman have agreed as to the cause 
and the prevention of similar injuries 
in the future. The accidents are 
further analyzed by the department 
heads and are divided into unavoid- 
able and avoidable. Most of the in- 
juries are due to lack of forethought 
or caution of the injured. Accidents 
due to lack of forethought or caution 
of others than the injured are divided 
between fellow workmen and outsid- 
ers. It is a simple matter to get to 
the fellow workmen and see that they 
are instructed. Defective sight has re- 
sulted in repeated accidents and occa- 
sionally the workman himself does 
not realize the cause. Glasses effect- 
ively remedy such cases. Injuries due 
to defective tools always cause an in- 
vestigation to determine the quality 
of tool furnished. A study of the 
adaptability of the tool to the job 
sometimes results in a change of type 
or in general tests of those in use or 


in stock 


Minimizing Effect of Injuries— 
First Aid. 


Our second major objective is the 
minimizing of the effect of such in- 
juries as occur. One of the ways is by 
first aid. First aid in many minor in- 
juries can be applied by the injured 
if he has the equipment. Prompt at- 
tention to cleansing and disinfectiog 
cuts or scratches frequently avoids in- 
fection and sometimes death by blood- 
poisoning. The old idea of using a 
chew of tobacco or other less cleanly 
application may still be in the minds 
of many men unless some positive 
means of guarding against infection is 
supplied. A small packet containing 
compresses and iodine can be fur- 
nished each workman at a nominal 
expense. Variations of this packet 
may be made to fit the work, such as 
a phial of aromatic spirits of ammo- 
nia where an inhalent may be needed 
to assist in resuscitation from expos- 
ure to gas, or a tube of vaseline or 
suitable ointment to apply to burns. 
Larger first aid kits may be supplied 
for gang and office use. Competitive 
first aid teams have been organized 
by some companies to stimulate inter- 
est in accident prevention and to pro- 
vide knowledge of the treatment of 
accidents to minimize their effects. 
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There is in nearly every city of any 
size a boy scout troop. First aid is 
one of the important features of boy 
scout training and it is a simple pro- 
cess to get the local scout master to 
have his troop give assistance in this 
training. In the larger cities the Red 
Cross has expert instructors who can 
be secured to instruct a class of em- 
ployees in first aid and they in turn 
can form classes of their fellows. 


Importance of Prompt and 


Proper Medical Care. 


Medical care is necessary to follow 
first aid in the more serious injuries. 
As the telephone is a necessity to ev- 
ery doctor, it is not difficult to estab- 
lish relations with some competent 
physician in every community to care 
for the injured workmen. At this 
point friendly interest of the foreman 
plays an important part. It is easy 
to turn our injured fellow workman 
over to the doctor and have his case 
off our hands but the foreman who 
realizes his responsibility for the com- 
fort and well being of his workmen 
has his opportunity to take a friendly, 
constructive interest in the care and 
by seeing that the doctor and the fam- 





DEPRECIATION. 


Like the poor, depreciation is 
always with us. Recently the 
interest in it has centered 
about the questionnaire of the 
Interstate Commerce Commis- 
sion. 


It is a fad with some speak- 
ers on the subject to preface 
their remarks with the state- 
ment that they know nothing 
about depreciation. 


Some of them don’t. 


If some of those who do 
would give us as close reason- 
ing on the practical side as 
they do on the theoretical, we 
might get somewhere. 


We know one manager who 
does not theorize. He knows 
depreciation when he sees it, 
cares for it as it takes place 
and provides a_ reserve for 
that which will take place in 
the future. 





Perhaps all managers will be 
like him some day. 


Perhaps they wont. 
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ily understand that he is keenly inter- 
ested, the attention may be better and 
certainly the workman can be made 
to realize that the company is his 
friend at a time when friendship is 
needed. The foreman can also ask 
fellow workmen to help him to see 
that their unfortunate fellow has fre- 
quent visits to keep him cheerful. 
Alternate Work—The injured em- 
ployee who does manual labor requir- 
ing muscular strain usually passes 
through a tiresome convalescent pe- 
riod. It is difficult for any experienced 
supervisor in this business to conceive 
of such ideal conditions about an ex- 
change that there are not many light 
tasks which have been hanging on un- 
til someone could get to do them. The 
tiresome convalescent period of the 
employee can be filled in doing these 
jobs. 
will not earn his pay at this work but 


It is probable that the employee 


why not get the economic and educa- 
tional advantage of assigning him 
tasks which do not cause pain or re- 
tard recovery. We always desire to 
have men who can relieve on some 
other job. This is the opportunity to 
train men who can relieve in the office. 
The employee who is interested in his 
work welcomes the opportunity to fa- 
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miliarize himself with other details 
of the work. It helps him to perform 
his regular work more intelligently, 
makes his job more secure and makes 
his value greater. Assuming that the 
injured employee is of a different dis- 
position and considers his injury ip 
the light of a prolonged holiday hop- 
ing to make it as long as possible, we 
can have him under closer~ observa- 
tion and can better judge when we 
may expect him to return to full pro- 
duction. 

The writer claim to 
authorship for the arguments herein 
set forth. This is a summary of ex- 


makes no 


periences and conclusions as one of 
a group of Department Heads gath- 
ered in weekly conference on accident 
prevention over a period of more than 
six years. A National Safety Council 
“This is 
safety Careful, 

That the workman shall live 


bulletin has well stated: 
what work, Being 
means: 
to enjoy the fruits of his labor; that 
his mother shall have the comfort of 
his arm in her age; that his wife shall 
that his 
children shall have a father, and that 


not be, untimely, a widow; 


cripples and helpless wrecks who 
were once strong men no longer shall 


be a by-product of industry.” 


When Our Sleet Troubles Are Over 

















Photo Fotograms. 


Jack Frost has done a nifty job of decorating these telephone poles up in 
Alaska. Though the scenic effect is unique Alaskan linemen are said to have 
no eye for this kind of art However, they’ll load their pipes with a fistful of 
fine cut, hitch the huskies to repair sleds and hike right onto the job Men go 
forth into the long, long nights, look death straight in the eye with a grin on 
their half frozen faces. The spirit of public service blazes as warmly in the 


Arctic wastes as in the tropics 
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Your Right in Making Rates 


A Notable Address on the Telephone Company’s Right 
to Make Its Own Rates—A Common Sense Statement 
of the Law That Removes Many Vital Misconceptions 


By Nathaniel T. Guernsey 


(Vice President American Telephone and Telegraph Company) 


I propose to present to you three 
propositions as to the general effect of 
the utility laws in this country. These 
propositions are, (1) that these laws 
do not take away from the utilities 
the primary right to make rates, (2) 
that these laws do not impose any new 
umitation upon the amount which a 
utility may earn, and (3) that under 
these laws reasonable rates may be, 
and generally should be, rates which 
yield more than a bare fair return 
upon the value of the property de- 
voted to the public use. I know that 
four men out of five whether they are 
connected with utilities or not, espe- 
cially if they are confronted with ad- 
verse conditions, are disposed to com- 
plain of these laws and to say that 
they have taken away the company’s 
right to make rates, that they have 
limited the amount that the company 
may earn, and that the maximum rate 
which can be charged under them is 
one that barely escapes the confisca 
tion rule. This common belief is di- 
rectly opposed to the _ propositions 
which I have just stated. I believe it 
to be wrong and believe my proposi- 
tions to be right. In discussing them, 
my hope is that I may suggest to you 
something that it is worth your while 
to think about and that perhaps I may 
convince some of you of the soundness 
of my conclusions. The trouble has 
been not with these laws but in their 
administration, and this trouble in 
their administration is, in my opinion, 
largely attributable to the fact that the 
utilities have themselves failed to in- 
terpret these laws correctly, and 
have failed to urge this interpreta- 
tion upon the commissions and the 
courts. 


Utilities Make Their Own Rates. 

Re-stating my first proposition, it is 
not true that the commission laws have 
taken away from the utilities the pri- 
Mary right to make rates. Your own 
situation here in Illinois is fairly typ- 


ical of the general situation. -rior to 


the enactment of your utility laws the 
Chicago Telephone Company, as it was 
then—the Illinois Bell Telephone Com- 
pany as it is now—was understood to 
have plenary rate-making powers. It 
then had the nower to make its own 
rates, subject only to the restriction es- 
tablished by the common law that its 
rates should be just and reasonable 
and not unjustly discriminatory; that 
is, while the company fixed its own 
rates, in fixing thim it was bound to 
conform to this rule that they be just 
and reasonable and free from unjust 
discrimination. While this rule had 
never been put into the form of a 
statute it was, nevertheless, the law 
and bound the company just as effect- 
ively as if it had’ been enacted into a 
statute by the legislature. 

The next step in the argument here 
is an easy one. This right as to rate 
making which the company had prior 
to the enactment of the commission 
laws in Illinois continued in the com- 
pany unless these laws took it away. 
It is self-evident that if this right ex- 
isted it would continue unless taken 


away. 


Rates Must Be Just. 

The next step, I think, suggests it- 
self from what has preceded. It is 
that, instead of complaining about the 
law, instead of assuming that it has 
done something that it ought not to 
do, we should look at the law and see 
whether or not and to what extent it 
has changed or restricted this right 
to make rates, which existed before 
the law was passed. Looking at the 
law for this purpose, you will find that 
it does not change the old common law 
rule, that rates shall be just and reas- 
onable and not unjustly discrimina- 
tory, but that all that it does in this 
connection is to reestablish this rule, 
as the rule to govern the company’s 
rate-making, re-stating in the statute 
what has always been the rule at com- 
mon law. In doing this the statute 


Or 


OV 


is what we call technically merely de- 
claratory of the common law. 

The situation, then, is this: Prior 
to the enactment of this statute the 
company’s power to make rates was 
subject to the rule that the rates made 
by it should be just and reasonable 
and not discriminatory. The enactment 
of this statute did not change this sit- 
uation. The statute declared that the 
company in making its rates should 
be governed by the same rule which 
had always governed it. In this con- 
nection all that the statute did was 
to continue the old rule in effect. 

The law, then, having declared that 
the old common law rule shall con- 
tinue to be the rule pursuant to which 
rates shall be made, under this law 
the primary rate-making power and 
rate-making duty is left in the com- 
pany, just where it has always been. 
I do not believe that there can be 
found in it one word that looks toward 
taking that right away. The law con- 
templates that all rates in the first in- 
stance shall be made by the company 
and, so long as its rates conform to the 
rule that.they shall be just and reas- 
onable and not unjustly discrimina- 
tory, leaves the entire rate-making 
power with the company. 

What, then, is the rate-making pow- 
er which the law confers upon the 
commission? The only rate-making 
power of the commission is this: If 
it appears that the company has estab- 
lished rates or has continued in effect 
rates which are in violation of the 
rule that all rates must be just and 
reasonable and not unjustly discrimi- 
natory—in other words, if it appears 
that the company’s rates are a direct 
violation of the rule which was the 
law before anybody in this room was 
born, and is now the law, then, but 
not until then, the power of the com- 
mission to establish rates arises. 

The law does not contemplate that 
the commission may determine arbi- 
trarily that rates established by the 
company are unlawful because outside 
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of the rule referred to and so vest 
itself with jurisdiction to fix rates. On 
the contrary, before the jurisdiction 
of the commission arises it must be 
shown that the company’s rates are 
unlawful and this must be made to 
appear at a hearing, of which the com- 
pany is entitled to notice and at which 
it is entitled to be represented and to 
introduce the proof to show that its 
rates are lawful and proper. When it 
is shown, as the result of the evidence 
introduced upon such a hearing, that 
the company’s rates are unlawful be- 
cause not in conformity with the rule 
that they shall be just and reasonable 
and not unjustly discriminatory, and 
not until then, the power of the com- 
mission to substitute other rates for 
them arises; and the commission in 
the exercise of this power after it has 
arisen is subject to the same rule 
which binds the company. The only 
rates which it is authorized to estab- 
lish are rates which are within this 
rule and are just and reasonable and 
not unjustly discriminatory. 

Summarizing, the situation under 
the Illinois commission law, and this 
is fairly typical of the situation 
throughout the United States, is this: 
The primary right of rate making is 
left in the company, subject only to 
the rule that its rates shall be just and 
reasonable and not unjustly discrimi- 
natory—the same rule which governed 
the company’s rate making prior tothe 
enactment law. The commission is 
only authorized to make rates in those 
cases where, after a hearing, it appears 
that the company has violated this 
rule and that its rates are therefore 
unlawful. Under those circumstances 
the commission is authorized to sub- 
stitute for the unlawful rates of the 
company lawful rates established by 
the commission. 


Commission Does Not Manage. 


The effect of this law I sometimes 
illustrate by comparing the regula- 
tory body with a policeman, who is a 
reculator with whom we are all fa- 
miliar. A policeman’s duty is to see that 
The law is obeyed and through enforc- 
ing obedience he enforces protection 
to my property and rights. He does 
not come around before I get up in the 
morning and tell me when to get up, 
what to wear, what to eat for break- 
fast, when to go to the office, when to 
have my luncheon, when to leave the 
office, what to do after I leave there, 
and when to go to bed. He does not 
direct my actions for the day, or any 
part of it. He walks his beat and ob- 
serves and as long as I stay within 
the law I am free to do exactly as I 


please without any interference upon 
his part with my actions. But if I 
overstep the line which the law draws 
he, with more or less force and em- 
phasis, puts me back. This, I think, 
fairly illustrates the true function of 
the commission under these laws. 
These laws do not contemplate that the 
commissions shall direct the transac- 
tion of our affairs, either as to rate 
making or as to anything else. Cer- 
tain general rules are _ established 
which is not new but old. So long 
as the company obeys these rules and 
keeps within them its freedom to act 
is retained. It is only when the com- 
pany oversteps the rule, when it breaks 
the law, that it is contemplated that 
the commission shall intervene so as 
to put it back within the rule. 

This provision in these laws author- 
izing the commissions to come in and 
establish rates that conform to the 
law when it is found that the com- 
pany’s rates are unlawful is a reason- 
able and proper provision which is 
necessary to proper regulation and 
against which no just complaint can 
be directed. Rather, I believe, are the 
lawyers who have permitted the mis- 
conception of these laws to stand un- 
corrected subject to criticism for their 
failture to emphatically assert their 
true interpretation. 


Laws Don’t Limit Earnings. 

Passing now to the next question, 
these laws do not impose any new lim- 
itations upon the amount which util- 
ities may earn. The impression is gen- 
erally prevalent—I must plead guilty 
with the rest; I formerly had it my- 
self—that the utility laws limit the 
amount which the company may earn. 
I am entirely convinced that this is a 
misconception and that these laws are 
not susceptible to this construction. If 
the law imposes any limitation upon 
the right of the company to earn, this 
limitation must appear in some limita- 
tion upon the rates which the com- 
pany ‘may charge, because if you will 
let me control the rates I can control 
the earnings. The rates make the 
earnings. We have seen that prior 
to the enactment of these laws the 
only limitation upon the rate-making 
power of the company was that its 
rates should be just and reasonable 
and not unjustly discriminatory. The 
company had the right to earn all that 
it could charging just and reasonable 
rates. These laws have left this situa- 
tion absolutely unchanged. They have 
re-enacted this same limitation upon 
rates; they require the company to 
charge just and reasonable rates. They 
impose no limitation upon what the 
company may earn, charging such 
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rates. If the popular conception that 
these laws limit the right of the com- 


pany to earn is sound, then there 


Some 
that will jus- 
tify this. I have not been able to find 
any such language and I do not be- 


must be something in the laws— 
language in the laws 


lieve that anyone else can find it, be- 
cause I Go not believe that it is there. 

These laws do not in terms deal 
with earnings. They do not in terms 
attempt to measure or to control earn- 
ings. What they do deal with is rates. 
What they attempt to measure is 
rates. Their rule and their only rule 
as to rates is that they shall be just 
and reasonable and not unjustly dis. 
criminatory. They leave the company 
just exactly where it stood before the 
laws were enacted, with the obligation 
to charge rates which are just ana 
reasonable and with the right to earn 
whatever if can charging such rates. 

This is an extremely important 
proposition The misconception with 
reference to it has been tremendous. 
That misconception is prevalent all 
over the United States. It has result- 
ed in other misconceptions, collateral 
to it It is, I believe, at the founda- 
tion of almost all that there is in the 
way of mistaken administration of 
these commission laws 

What I say to lawyers when I am 
discussing this matter and what you 
may say to them is this: The company 
had the right to make rates and it had 
the right to earn all that it could under 
just and reasonable rates prior to the 
enactment of these laws What has 
become of these rights? We have seen 
that these laws do not purport to take 
them away, but on the contrary as- 
sume that they continue. But if they 
could be taken away this could only 
be done through some legislative en- 
actment. These rights could not sim- 
ply disappear. They could not shrivel 
up or dry up or blow away; so that 
I say to those who doubt: Take this 
law and point out the specific language 
in it which can be construed as sup- 
porting your contention If the law 
makes such a limitation the language 
doing this can be found in the law. 
The language is not there. The law 
does not make the limitation. The 
right of these companies under these 
laws is exactly what it was before 
these laws, namely, to earn whatever 
they can under just and reasonable 


rates. 


Utility Must Make Money. 
What is good law is usually good 
sense and that is true in this instance. 
Sound economic rules demand that the 
rates be just and reasonable and that 
the company be permitted to earn 
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what it can under such rates; conse- Returning to my point from this 


quently, instead of apologizing for digression, you plainly see that if you 


making money the right point of view and other investors are to go into our 


would impose upon the company an business by becoming owners of our 


obligation to explain if it were not stocks and bonds it must be because 


making money; because to enable the you have the right to make something 


company to give efficient and economic out of it. You may be philanthro- 
service it must be making money It pists in other things but when it 
ought to be and is to our discredit il comes to investing your money you 
the company is not making mone) are not and ought not to be philan- 

What I have been saying suggests thropists. The business must earn 


an incident which occurred one day you money upon the money which you 


in Atlanta One of our people there nvest in it. There is no reason in 
said to me, “The other day I was talk the world” why if people want tele- 
ing with the mayor of Jacksonville phone service they should not pay a 
and he said we ought to be able to fair rate for it, any more than that 
obtain our money for two or three per they should not pay a fair price for 


cent. Now what would you say. to a groceries, so that from an economic 


man like that?’ I replied, “I would point of view this business could not 
have told him that we thought so too, continue if we had not the right to 
hut that the man who has the money earn a profit and if money invested 
will not d * In other words, 1 in our business had not the same 
would have taken that opportunity to ight to a profit as money invested 
make the mayor of Jacksonville set n other enterprises, taking into ac- 
that neither the commissions nor the ount the character of the business 
company can fix the rate whi we ind the hazards 

must p the money, b : 


Laws Cannot Fix Rates of Return 





Laws are powerful things, but 
| the off nd, I ! é : 
All : sans ere ire some things that are be 
her l vy 1 compal . : es 
- nd their control They cannot fix 
eanl ( dditior Oo $s plant ’ . : 
at shall be a fair return: they can 
vithout paying for them and that thi _ 
not determine what return will in- 
take I ( ot of t ; ta? 
luce us to invest our money If the 
mone. ' e Bell Svs t es i : 
vy attempted this and said that 2 per 
lo ( ( 1o! ne ( Lit ( 4 ae oe 
nt should be a fair return, this 
ind whe ne to il . . , ; , 
, uld not make it a fair return. No- 
7 ) vo ( take if everybody would 
son who t oO nvest a ¢ 
e to invest 
hin ; y y ith ou 7 t offe 
: An act of the legislature has a 
in é tie t ll affe 
; nuch sanction, as much force, as an 
opportunit Oo K ome 
: ( de I < ity council or ot a coMm- 
one eces Oo presen t 
} f Ission None of them can fix the 
im fac : nake i ef 
; rate for return If they could and a 
he w ‘ etter off e take the 
return fixed by them would produce 
securitie nd lve up ne : ; 
t] é monev, obviously it would be to 
h if ‘ 1 t ¢ ecur!l es ( ‘ 
kept the 1 ; het in wha e interest of the company to make 
ACP oOnhey a Is Wha Selline 
inything means Grocers could 1 t as low as possible. The ideal sity 
sell groceric if vy ¢ } tion for the company would be one 
i a1 U id 1 il¢ su ho ( . 
vince the man who is buying that the vhere it could obtain the money for 
have what he needs and that bv bu nothing, but no legislative act , can 
ing he will obtain somethin vorth do this Economic laws are stronger 
more to him than the monev that he than any statute that violates them 
pays for it Telephone service could They would bring about the nullifica- 
not be sold today if it were not made tion of any statute which attempted 
clear to the ibsecribers that the com to compel any business to accept less 
pany has just what they need. If the than the profit to which it is normally 


man who gives us five dollars for sei entitled. 


vice is better off with the service than My third proposition was that un- 
with the money, then he will buy the der these laws reasonable rates may 
service and we can sell it It is thi be, and generally should be, rates 
benefit to him that induces him to which yield more than a bare fair re- 


e value of the property 


give up his money That is the only turn upon tl 
basis upon which our business can levoted to the public use. The fact 
be built and this is true of every busi that the rule established by the law 
hess, whether it be telephones, ships is to the company’s rates is that they 


banking or anvthing shall be just and reasonable immedi- 


merchandising 
else. ately suggests the inquiry, what are 
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7 
of 


just and reasonable rates? Upon this 
question there has been much miscon- 
‘eption. Upon one point involved 
here the law is thoroughly settled by 
the decision of the courts. If 8 per 
cent be a fair return this does not 
mean that 8 per cent is the limit of 
what the company may earn under 
just and reasonable rates. The fair 
return does not measure the maxi- 
mum of what a just and reasonable 
rate may produce. On the contrary, 
just and reasonable rates should nor- 
mally earn more than a bare fair re- 
turn. If 8 per cent were a fair re- 
turn and the company were actually 
earning 10 per cent the excess over 8 
per cent would not be a fact that of 
itself would authorize a commission 
or a court to say that the rates were 
exorbitant—that they were unjust and 


unreasonable. 


What Is a Reasonable Rate? 

To the question, what is a reason- 
ible rate, there has been devoted too 
much arithmetic and too little com- 

or ense Many people have the 
idea that the way to ascertain what is 
1 reasonable rate is to compute the 
ost of doing the business, including 
the fair return, and then to establish 
rates that will realize exactly this 
mount. ‘ 

Nobody would invest in any busi- 
ness upon such a basis. Suppose it 
ere a question of starting a bank, 


' rocery store or a store such as 


Marshall Field’s or Tobey’s in Chica- 
go, and suppose that you were to say 
to the man or group of men consid- 
ering going into the business, “We will 
put our prices on a basis that will 


guarantee that you will not make 
more than 6 per cent or 8 per cent on 
your investment but we will not guar- 
antee that you will not lose some 
money.” How much money do you 
hink the group would invest? Your 
own common sense would condemn 

iv such proposition. 

Just as soon as people will do in 
connection with the telephone busi- 
ness what they very frequently do not 
do. that is, forget all of these fine- 
spun theories and treat it as involving 
normal business transactions, troubles 
will begin to disappear. The company 
has some service here which it desires 
to sell What is a reasonable price 
for it? The factors which fix the reas- 
onable price are these; on the one 
side there is the cost of rendering the 
service. The company cannot under- 
take to sell the service for less than 
it costs to render it, the cost includ- 
ing the fair return. If it did the re- 
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sult would be what is always the re- 
sult when an attempt is made to do 
business at a loss. If it is persisted 
in, bankruptcy follows. On the other 
hand there is the value of the ser- 
vice to the man who buys it. Just as 
service cannot be produced for less 
than its cost, which includes the fair 
return, so it cannot be sold for more 
than its value to the subscriber. Us- 
ually it must be sold for less than 
this value. 

This brings us to considerations 
that are very simple and at the same 
time fundamental. It is a safely ac- 
curate statement to say that all busi- 
ness is founded upon the proposition 
that in general sound trades must 
benefit both parties to them. This is 
true of every kind of business. 

What makes the telephone business 
possible is the margin between the 
cost of rendering the service, includ- 
ing the fair return upon the money, 
and the value of the service to the 
persons who use it. This margin 
measures what the telephone art and 
science laws have contributed to the 
welfare of the community. It is a 
tremendously large item. If you wish 
to know just how large it is ask some- 
one whose telephone service has been 
interrupted or who is waiting for the 
installation of a telephone. His esti- 
mate of the value of the service will 
be immensely greater than what he 
has to pay for it. 

What has been said is the basis 
for the sound definition of a reason- 
able rate. It is a rate that equitably 
divides this spread between the cost 
of the service, including the fair re- 
turn, and the value of the service to 
the subscriber. Where the line shall 
be drawn in making this division will 
vary under varying conditions. I 
think the tendency should be toward a 
line which would give to the company 
out of this spread, in addition to a 
fair return, compensation for efficient 
management, for improvements in ap- 
paratus and methods, and for good ser- 
vice, leaving by far the larger part 
of the spread as a profit to the sub- 
scriber. It will never be possible to 
draw this line exactly in accordance 
with any arithmetical or mathemat- 
ical rule. In general, where the rates 
are low and the spread is small the 
profit to both the subscriber and the 
utility will be less than where the 
rate are higher and the spread is lar- 
ger. 


An Experience in Ohio. 


One of the questions which is going 
to be presented is how to arrive at the 


value of the service. In this connec- 
tion, what took place in a town in 
Ohio, where dual telephone systems 
had been operated for many years is 
interesting. 

Efforts were made to merge these 
properties into one system and a local 
grocer, who opposed the unification of 
service, circulated a petition among 
the business men in his neighborhood 
urging them to oppose the merger, his 
argument being that after the unifica- 
tion of service he would still require 
two telephones at higher rates in or- 
der to properly serve his patrons, and 
that the consolidation would mean an 
additional expense to him of $2.50 per 
month. However, the telephone sub- 
scribers were generally favorable to 
the merger and the service was later 
unified. Some time thereafter the ser- 
vice was suspended. The town having 
no street car service, grocers placed 
a great deal of dependence upon tele- 
phone service to attract trade from 
outlying sections of the town. With 
the assistance of the telephone, this 
grocer had been able to time his or- 
ders, employing one solicitor and one 
driver to perform all of the work 
When the service was suspended, he 
was not only put to the expense of an 
extra solicitor, but found it necessary 
to make deliveries at irregular times 
throughout the day, which required 
the’ services of an additional driver 
It is quite clear, therefore, that the 
loss of telephone service cost this gro- 
cer the wages of two extra workers, 
a sum greatly in excess of the cost of 
his telephone service. 

Later, after the resumption of ser- 
vice, the rates were increased, with 
the approval of the subscribers. At 
that time this grocer stated to the 
company’s manager that he had never 
before realized what his telephone ser- 
vice was worth to him and that the 
company need have no fear of any ob- 
jection on his part to any increase 
which might be found necessary. This 
indicates concretely how progress 
may be made toward valuing the ser- 
vice by using the value which the sub- 
scribers themselves put upon it. If 
it is ever necessary to do so, I think 
that we can demonstrate that the 
value of the service is so greatly in 
eveess of what is paid for it as to 
make the profits to the subscribers so 
larece that any profits which the com- 
nanies might anticipate would be in 
eomnarison absolutelv insignificant. 

T have covered the three points 
which IT am attempting to make. It 
*‘¢ a mistake to sav that the company 
has not the right to make rates. We 
mav confidently assert that we have 
substantially the same right there 
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that we had before the enactment of 
the commission laws and that the rate. 
making power of the commissions igs 
limited, like the policeman’s power, 
to bringing us back when we violate 
the law. Again, these laws do not 
limit what the company may earn. 
It is a mistake to talk about what the 
company is allowed to earn. It igs a)- 
lowed to earn all that efficient man- 
agement will produce under just and 
reasonable rates, just as it was be- 
fore these laws were enacted. Finally, 
a just and reasonable rate is not one 
limited to earning a bare fair return. 
It is one that equitably divides the 
spread between the cost of rendering 
the service, including the fair return, 
and the value of the service, so that 
both the company and its subscribers 
may profit by the transaction of the 
business. 

One of the radical fundamental er- 
rors to which may be attributed many 
of the troubles incident to regulation 
has been the asSumption that the 
duty imposed upon the commission is 
to regulate profits. This is not their 
duty. Their duty is to regulate rates 
to the extent of seeing that the rates 
made by the companies are just and 
reasonable, so as to conform. to what 
was the old common law rule and 
is now the statutory rule. If the rates 
are just and reasonable that is the 
end of the matter. 


Phoney Tale Adds Wisdom and 
Subtracts Cash. 


Washington, D. Cc. Senator 
Spencer of Missouri paid $65 for a 
demonstration of a new stunt in 
telephone swindling. The senator 
received a long distance telephone 
message ostensibly from Frank O. 
Watts, president of the First Na- 
tional Bank of St. Louis, stating 
that his son, Lawson M. Watts, 
had been robbed on a train bound 
for Washington and asking the sen- 
ator to supply him with funds. The 
senator went to the railway station 
and had a notice displayed on the 
train bulletin board instructing 
Lawson M. Watts on arrival to come 


to the senate office building. An 
hour later a young man appeared 
and so introduced himself. The 


young man thought $50 would be 
sufficient as he was on his way 
home. Senator Spencer pressed an 
additional $15 upon him. After the 
young man had departed the sena- 
tor telephoned the bank president. 
“Must be some mistake,’’ said Mr. 
Watts, Sr., “I did not telephone you 
and my son is sitting by my side.” 
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Our new department “What is Your 
Trouble’ seems to have “caught on,” 
as numerous inquiries received would 
indicate. We had a feeling that a serv- 
ice could be rendered, and our readers 
seem to be taking advantage of the 
opportunity to present some of their 
problems. This month we have a num- 
ber of questions from the radio field, 
showing the increasing interest that 
is being taken by operating telephone 
companies Most of the present list 
deal with questions of policy in con- 
nection with the entrance of telephone 
companies into that field. We are glad 
to answer questions of this type, as 
well as those of technical or engineer- 
ing nature. Let us help you with your 
difficulties. Also remember the invita- 
tion to contribute your answer, if you 
have a better one than we give. W.N 
Furthmann has come to our assistance 
in answering the following questions: 

1. How many receiving sets of radio 
apparatus were sold last year; also, 
thus far, this year? 

Ans. There were 50,000 sets sold 
last year and 650,000 sets sold so far 
this year. These figures are quoted 
by the Secretary of Commerce at 
Washington. 

2. What has been the principal rea- 
son for this sudden boom in sale of 
radio apparatus? : 

Ans. The principal cause has been 
the establishment of broadcasting sta- 
tions in large cities. Telephone com 
panies are becoming interested in the 
establishment of stations in the cities 
and town where they operate The 
Bell System is planning to establish 
several such stations in different parts 
of the United States. 

3. Will the standard charters of 
telephone companies permit them to 
undertake the maintenance of a wire- 
less broadcasting station? 

Ans. The charters of telephone 
companies are usually broad enough to 
permit such operation Care should 
be exercised that the material sent out 
be news items, music and entertain- 
ment, Purely advertising is not likely 
to be permitted. The Bell system pro- 
poses only to furnish the service; not 
to furnish the news items or other in- 
formation, music, etc. that may be 
sent forth It would be a good plan 
to be guided accordingly. 


WHAT IS YOUR TROUBLE? 


A Department of Questions 


and Answers 
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4. Would telephone companies be 
considered proper agents for the sale 
of radio apparatus to their subscrib- 
ers? 


Ans. Radio manufacturers are al- 


‘ready forced by a proper sales policy 


to limit the distribution sale of their 
apparatus. A number of manufactur- 
ers would undoubtedly prefer to sell 
to telephone companies exclusively in 
the companies’ respective territories. 

5. Will you please advise if it would 
be good practice to distribute broad- 
casting news and entertainment by 
wire to subscribers in general? 

Ans. There is no good, practical 
reason why such service could not be 
rendered. A separate panel or board 
section might be set aside for this 
service. A subscriber asking for such 
service, would simply be connected to 
this distributing panel or board and 
the proper service obtained. A simple 
rule could be provided that such serv- 
ice is to be secondary to all other 
service, incoming calls having com- 
plete right of way. Logically, a sub- 
scriber would sanction the cutting in 
of any business or personal call in 
preference to broadcasting service. On 
party lines, service for broadcasting 
would be limited in extent, specified 
intervals of not more than 5 minutes 
being permitted for this service. Sim- 
iliar service rules have been estab- 
lished in large cities by telephone com- 
panies distributing baseball, election 
and other news. Therefore, it can be 
said this method of handling the dis- 
tribution of broadcasting radio news 
would in no way be new or experi- 
mental. 

6. Do you know of any patent liti- 
gation that would be liable to cause 
difficulties in the purchase and use of 
either sending or receiving radio sets? 

Ans. The Armstrong patents on re- 
generation circuits and the De Forest 
patents on amplifier tubes are the 
principal items to be assured about, 
either in the purchase or the use of 
radio sets. Both of these patents are 
well understood as fundamental in 
the art and have had the necessary 
court procedure to make them stable 
and protective. Any reputable manu- 
facture always will be willing to fur- 
nish proper guarantees against patent 
damages or litigation, so be certain to 


Ou 


deal with reliable firms and to re- 
quest both of these assurances. 

7. What is the status of delivery by 
reliable manufacturers? 

Ans. There are several factories 
which are able to deliver within from 
six to eight weeks-:from date of order. 
Some are able to deliver in three 
months, and still others only within 
six months. Many of the factories 
are working twenty-four hours a day 
and, since the first of the year, have 
doubled and trebled their capacities. 
This means you should decide to get 
your orders in promptly and, also, il- 
lustrates the sudden and enormous de- 
mand for this apparatus. 

8. Please give the ranging list of 
prices for receiving sets; also the 
trade discounts? 

Ans. Receiving sets range in price 
from $25 to $250. The maximum dis- 
count for $1000 worth of equipment is 
40 per cent. 

9. What service, in addition to news 
items, weather reports and entertain- 
ment, is being developed? 

Ans. The Board of Trade is broad- 
casting market quotations in Chicago 
every half hour, beginning at 9:00 
a.m. This information is particularly 
attractive, not only to certain lines of 
business but to the farmer as well. 
Another desirable field is the newspa- 
per. The publisher is finding a reli- 
able and economical means of sending 
messages at night to its agents. The 
saving to a newspaper in this respect 
is great. Telephone companies are 
particularly reliable agents for the dis- 
tribution of such information and, if 
they do not step in to gather this har- 
vest, outsiders may enter the field and 
reap the profits. 

10. Is broadcasting considered good, 
reliable advertising? 

Ans. The opinion of the authorities 
and of the Washington Conference was 
decidedly against the use of broadcast- 
ing for any form of direct advertising. 

11. When was “wireless telephony” 
discovered? 

Ans. The De Forest system was 
one of the pioneers in the development 
of wireless telephony. He started his 
experiments on the Transportation 
building. in Chicago, in the year 1902. 

13. Do atmospheric conditions limit 
the sending of radio messages? 








40 


Ans. Electrical conditions of the 
weather materially affect the extent of 
sending and receiving radio messages. 
A radius of 150 miles, however, would 
be a guaranteed area of distribution. 

14. Are the De Forest “honey comb” 
coils and the circuit thereof considered 
any infringement of the Armstrong 
patent or regenerative circuits? 

Ans. The two systems are not con- 
sidered infringements of each other. 

15. In your opinion, are wave filters 
considered essential for good wireless 
transmission? 

Ans. As far as the writer is aware, 
so called wave filters are used in all 
wireless systems. The principle of-a 
wave filter involves inductance and 
capacity. Any wireless set is essen- 
tially composed of both. Since both 
of these measurements have been used 
in calibrating instruments in electrical 
laboratories for many years. It is diffi- 
cult to conceive of any wireless patent 
that would prevent the operation of a 
sending or receiving set, thus 
equipped. 

16. In what way are telephone: com- 
panies especially equipped to main- 
tain and operate wireless systems? 

Ans. In the first place, they have at 
hand a reliable source of power; sec- 
ondly, they also possess the trained 
employers so necessury in a highly 
complicated system of transmission 
not only for operating but also for 
maintaining and protecting it and the 


surrounding properties. 


NO MOONSHINE HERE. 


Straight Stuff Comes From This 
Still in Texas—Read His 
Remarks. 


In his address to the seventeenth 
annual convention of the Texas Inde- 
pendent Telephone Ass'n, Pres. R. B. 
Still said, among other things: “The 
United States Census of Electrical 
Industries credits the Independent 
Telephone companies of Texas with 
operating 53.4 per cent of the whole 
number of subscribers telephones in 
this state, Texas being one of six- 
teen in the United States in which 
the Bell telephones are outnumbered 
by the Independents. From the 
same census we find that there were 
21,175 public exchanges of which 
14,887 with 4,389,660 subscribers be- 
longed to Independent companies and 
6,288 exchanges with 7,326,858 sub- 
scribers owned by the Bell Telephone 
Co. The total investment in plants, 
including toll lines, was $1,492,329,- 
015.00, or an average of $127.00 per 
subscriber. The last census report of 
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our industry on page 32, refers to the 
number of Bell owned and non-Bell, 
but connecting companies, as Bell 
7,026,858; Independent 3,164,902, and 
continues with these remarks: 
“Although the 3,164,902 connected 
telephones were neither Bell owned 
nor Bell controlled, they should be 
reckoned as a part of the Bell system 
when considering the scope of the 
service afforded by the American 
Tel. & Tel. Co.” Just why should we 
be “reckoned” as a part of the Bell 
system? Why not reverse this and 
say that because of the scope of the 
service when Bell lines are connect- 
ible with ours, their entire 10,490,760 
telephones should be considered as 
Independents? I surmise that such 
remarks in the report are “inspired,” 
and that such “inspiration” is made 
possible by the Bell company’s organ 


ization and alertness. 


Bell Alleged To Treat Connect- 
ing Companies Unfairly. 


I recommend that this convention 
appoint a committee composed yf 
your president, secretary and three 
other members representing compa 
nies owning toll lines that cont 
with Bell lines and interchat 
service on the pro-rated plan of d 
Vision of rates, based on “air-line 
mileage This committee is to in 
vestigate and report its findings 1d 
recommendations to the membership 


at a future call meeting, after deter 
mining if it is impractical from a 
standpoint of accounting and 

ing, to continue settle ments 

Bell company upon the present ba 
Under the present system it 
possible for a company owning 

for which the Bell acts as agent to 
get from the Bell reports that can 
be checked as to accuracy 
rights of our people to demand of 
them dependable and understandabl 
reports of the business handled by 

is entirely ignored or forgotten. We 
are required to make various reports 
to them, but when we ask for simi 
lar ones, we are politely informed 
that under their system of account- 
ing and reporting it is impossibl« 


so there we are 


What the Independents Need 
Most. 


As I consider the small Independ- 
ent telephone systems in our State, 
their interests may be _ protected, 
and a more co-ordinated plan of deal- 
ing with one another and the public 
served, by two things: (a) better 
construction and maintenance; (b) 


a comprehensive system of account- 
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ing. It is my dream that, within a 
reasonable time, we will so complete 
our organization as to have a econ- 
sulting engineer under direction of q 
Plant Committee whose services wil] 
be at the command of our members 
at a cost they can afford, and use him 
freely in their planning and general] 
maintenance work. Those who fee] 
the gradual “closing in” of the In- 
terstate Commerce Commission; the 
call each year for just a little further 
information, a few extra reports and 
a few thousand more figures, have 
come to the realization that we had 
just as well fall in line. Seeing re- 
sults in the way of showing your- 
selves what your business is doing, 
you'll finally conclude that maybe no 
more is demanded than should be. 
Our lack of information proved to us 
that we have not of our own accord 
kept strict enough record of our 
business to prove just what we are 
doing; what we have earned, what 
we have lost. or what a fair rate of 
depreciation has been. In other words, 


we have either “guessed off’ our de 


preciation or have not considered it 
all The Commission is attending 
to the larger companies first, hence 
the cla ‘D” companies have so far 
scaped but your time is coming. You 
1\ould go home from this convention 


with the full determination to adopt 


simplified system of accounting 
hich will meet the requirements of 
ne inter ile Commerce (ommis- 
sion My advice to the small com- 
panies is that vour own time l too 
badly needed on other duties to jus- 
tify vou in attempting to keep a 
‘reneral accounting vystem” Your 
nterests in be erved best vy hav- 
ng some competent telephone § ae 
countant do this work for you at a 
reasonabie monthly cost Along with 
this accounting, your income and 


other tax reports can be carefully 
made and filed In this way you may 
get the same efficient service as the 


larger companies 


Newsy Advertisement Tells Bell 
Plea for Increase at Peoria. 


Peoria, Ill—Carrying a regulation 
newspaper head, but appearing over 
the signature of the Illinois Bell Tele- 
phone Co., a convincing and newsy 
summary of the Bell case for increased 
rates recently appeared in local news- 
papers. The appearance of the adver- 
tisement and the calm, logical copy 
made the publicity an effective piece 


of right rate propaganda. 





May 








Ha! 


( 
cor 
tant 
for 
son 
now 


get 


Ma 








M AY, 1922 


TELEPHONE ENGINEER 41 





Type A 27 


FITS POLE 
NO GAINING 








Type A 27 


Will Give Relief 


From Fuse Contact 


and Carbon Troubles 


Pole Cable ‘Terminal 


Phosphor Bronze Fuse Clips 
That Bite Through Corrosion 
to the Clean Metal 





EMPLOYS NO. 27 STANDARD FUSE 


ae. 


Reliable Electric Co. 
k sala it DA (8 QE ed 


CUT IS FULL SIZE 








HOT GALVANIZED COVER 


‘over is made from Black Sheet and then dipped in Molten Zinc, which 
gives a Continuous Unbroken Zinc Coating. 


LASTS LONGER 





LOTS OF ROOM TO DRIVE LAGS 





Equipped with P495 Sawtooth Discharge Blocks. 











Ave., Chicago, U. S. A. 








Harding’s Radio to Have Cords 


From Runzel 


Chicag il] Run 
cords h » heen orders 
tance telephone fron 
for usé n President 
sonal radio set Mayo 
now rt 1 that t 
get | nfor oO 
Makes Tree Trim 

With Rope Pul 

Detroit Micl \ 
tha j re | 
Ces 1? T ep 
ing m y the |} 
42 E. LaF ay e A 
rope pull operate i 
which increas the po 
ting blade An insul 
IS an ll i 
me sec ! I 


this Bartlet 


~Lenz. 
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ming 
1 Device. 
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DID YOU KNOW THIS? 


Rope from ships that have 
sailed the Seven Seas—rope 
that has tied to every port in 
the world, ends its career by 
it guarding a nation’s telephone 
conversation. 

From junk rope is made the 
high grade of paper which in- 
sulates each wire in a piece of 
telephone cable. Over 13,000,- 
900 pounds of old rope are fed to 
the giant vats which tear, cook, 
wash and beat into a pulp the 
makings of 7,000,000 pounds of 
cable paper—the Bell System’s 
Ce yearly requirements. 

\ Sea-worn rope, old rope, of 
every description, is but one of 
the thousands of raw materials 
that come from across. the 
Oo street and from the far corners 
of the world to meet in a tele- 
phone system. 

All this was news to us. Is 
it to you? 

—Mountain 


States Monitor 








English Have No Sense of 
Humor? Bally Rot! 


York 


have 


New City. — Immigration in- 


spectors allowed admittance to 
the jest about the Cockney who wanted 
to put through a call for a number in 
the Erling exchange. This recent im- 
made 
his case plain to the operator by say- 


ing, “E for 


portant says the anxious party 
‘Enry. A wot ’orses eat, 
L, where yer goes to, I wort ye see wiv, 


N as lays an egg, and G whiz.’ 


A. E. F. Vet New Bell 

At Harrisburg, Pa. 
Henry W. 
Bell 
with the 


Boss 


Harrisburg, Pa. Taylor, 


in the employ of the 


1912, 


Telephone 


(‘nn since 


exception of 
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The maker clail 
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Raise up the Bartlett 





Rope—Pull Tree 


time spent with the 406th Telegraph 
Battalion, has been made local man- 
ager of the Bell Telephone Co. here. 








Trimmer and it Becomes Easy te 


Trim High 


Branches Quickly and Safely. 
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Valuation in Rate Making § | 2 
Chapter [V—Regarding the Inventory. 
By Charles W. McKay 
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In the last installment of this each item of telephone plant and upon a thorough understanding of a 
series, we considered the correlation equipment to ascertain the accrued rather involved phase of our subject; 
between telephone accounting and depreciation. Naturally, in prac- i. e. the question of depreciation. 
telephone appraisement. It will be tical appraisal work this task is Hence we will discuss inventory 
remembered that certain definite performed in conjunction with the methods first; in a subsequent install- 





procedure is specified, by most of the task of recording the descriptive ment the theory of depreciation will] 
state commissions, for classifying tel- data relative to the various items of be presented in detail, and this, in 
ephone property, and, furthermore, telephone property. One does not turn, will be followed by intensely 
that such inventory classifications make a careful inventory of plant practical suggestions as to ways and 
are predicated upon the require- and equipment, and subsequently re- means of satisfactorily determining the 
ments of the telephone accounting visit all portions of the property in actual present condition of telephone 
systems, question for the purpose of determin- property as found at the date of ap- 

In the present installment, we have ing the present condition of proper- praisement. Then, when the reader 
reached an intensely practical phase ty items which have already been undertakes the solution of his 
“Valuation in Rate inventoried. 


own 


of the subject of , ; 
t J valuation problems, he can review this 


Making”; i. e. the recording of the However, for our present purpose, . , 
Se & . i 5 f th : I pulp chapter together with the depreciation 
inventory of plant and equipment. we will first consider the problem of ‘ 
‘ep chapters, and so mould his field meth- 
As a correlary to the problem of in- inventory and, subsequently, the ed : 
ods as to facilitate the coincident re 


ventory taking we have the problem preblem of determining present con 
of determining the actual present dition. It is thought that the sub- 
condition of the telephone property— ject may be presented more clearly 
as is, at the date of appraisement. In in this way. The reason for this will 
other words, in order to determine be obvious when it is remembered 
the present, or depreciated, value of that the problem of determining pres form a mental picture of the plant as 
property, we must carefully examine ent condition must be predicated a whole It is thought that a consid- 


cording of inventory data and the de- 
termination of present condition. 
As a preface to this chapter on in- 


ventory methods, it may be well to 
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/ustration of Component Elements of Jelephone 
Plant-Showing Classifications under the /CC System. 
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Ray- O-Vac 


B Battery No. 4151 
Extremely compact and light. 
Built specially for airplanes 
and portable sets. Weighs 


ly one pound; yet it 
28 volts. List $1.75. 


Spring connections opto nal. 
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Ray-O-Vac 

B Battery No. 5151 
For portable sets. Compact 
and full-powered. This is the 
type standardized by U. S 
om, Voltage adjustment 18 
and 22.5 volts. List $2.25. 
Spring connections 
if desired. 


is full 





Ray-O-Vac — Special B Battery No. 2151 


For stationary sets. With one common negative terminal voltages from 
12 to 22.5 can be obtained. By varying both negative and positive 
wires, low voltages from 1% to 10% can be obtained. List $3.00. 


Also furnished with spring connections. 


Ray-O-Vac 


Long Life b-Battery 
For all types of 
Radio Sets 


Developed by battery experts in the laboratories of the 
French Battery & Carbon Company at Madison, Wis- 
consin,manufacturers of the famous FrenchTelephone 
Cells, Ray-O-Vac Batteries now ready for delivery. 


Each battery consists of fifteen cells assembled as a 
solid unit and treated with special insulating com- 
pound to eliminate induced current and noises in 
receiving. 

Air-tight, moisture-proof containers keep Ray-O-V acs 
free from bothersome weather changes. They work 
well always. 

Write or wire for delivery dates and discounts, or ask your jobber. 


FRENCH BATTERY & CARBON CO., Madison, Wis. 


CHICAGO NEW YORK MINNEAPOLIS KANSAS CITY ATLANTA DALLAS 
DENVER 


Ray-O-Vac 


Baby B Battery No. 531W 
3 cell, 4 5-10 volts for use 
where standard 15 cell batter- 
ies are not practical—and for 
boosting voltage after battery 
has been used for consider- 
able period. Weighs 4 ounces. 
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of Fig. 4 
in visualizing the entire 
$, it 


reaqdel 


Fig 


eration will aid the 


problem 


elements of a 


the 


component telephone 


property, and gives 
the 


prescribed 


proper 


‘ 


fications—under uniform 


of accounts as 


by the In 


terstate Commerce Commission 


with the Central office, at 
the 
the 
located, is chargeable 
211; to 
the telephone switchboard to Ac 
221; the 


to 


Starting 
left of 
that 


the illustration, it 


noted land; upon which 


Ac 


Account 


office is to 


count the building 


212; 
count 


auxiliary central 


equipment Account 222. Both the 


central office equipment (Account 221) 
nd the of 


offices”’ in 


“other equipment central 


99° 


the 


(Account are, reality 
general central 
No. 220. 


switchboard ca 


sub-accounts to 
office 


All 


eS 


equipment account 


central office 


} 


between sWitchboards main and 


intermediate frames—are 


However, the cables 


to 


Account 221. 


from the frames the “pot-head” 


splices are not charged to the cen- 


tral office but charged 


t 


accounts, are 


» the underground cable account— 


a tv. 


The 


office 


the office to the 


con 


conduit from 


manhole, and of course all 


duits and manholes beyond this point 


are charged to the underground con 
duit account No. 244. As an excep- 
tion to this case, conduits and man- 
holes—at the central office—where 


such conduits and manholes have been 


built at the same time as, and as 


building itself, 


the 


a part of, the are in 


cluded with building account 


AS the illustration, the 


lateral, 


shown in 


or subsidiary conduits—from 


manholes to poles or buildings—are 


included in underground conduit a 
No. 244. 


cables 


count In a similar manner, 


lateral cables from manholes 
to 
No 


ter 


to poles or buildings—are charged 


the -underground cable account 


245 In where such cables 


Cases 

or ter- 
difficult: 
How 


“cross-connection”’ 
little 


in 


minate 


minal boxes, there is 


in establishing their identity 


ever, in some cases lateral cables are 
pliced directly to aerial cables. In 
uch cases the cable from the man 
hole to the point of first splice will 


be inventoried as underground cable 


all 


inventoried as 


cable beyond this point will be 


aerial cable (account 
distribution 
will be 


strands and 


the 
from the central office, it 


Following plant 


noted 
all 


that supporting means 


of attaching aerial cables to strands 


{either of the marlin or ring 


type) 


will be noticed, shows the various 


classi- 


system 


will be 


the 


office 


charged to 
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are to be inventoried, and classified 
with, the aerial cable account No y 
Also, terminals on aerial cables are 


chargeable to the aerial cable 


and are to be included in this 


of the inventory classification 


Again referring 


account 


portion 


to the illustration 


where but few subscribers are to be 
cared for, aerial wire is frequently used 
in lieu of aerial cable. The wire i 
chargeable to “exchange aerial wire’ 


Account 243 A most important 


caution to be observed in 


with the inventory of the aerial 


the l 


plant is 


connection 


following—all insulat 


pre 


(either glass or porcelain) and all 
wires used for tying the line wires « 

to these insulators are chargeable to 
the aerial wire account, and should 
be so inventoried Some ippralisers 
make the mistake of classifying insu 
lators with the cross-arms to which 
they are attached Furthermore, th 


“drop” or “service” wires—extending 
from the line wire to the subscribers 
premises are included in the aeria 
Wire account—although they e usu 
ally segregated (as a subdivison of 
this account) in recording the inv 
tory data, A notable exception to tn 


where twisted 


case 1S pair (Saj 
17 copper clad steel) is used in 
of line wire Sometimes several 


dred feet of twisted pair will be 


tended from a terminal (over tw 


inore pol =) 


ises. <A 


proper segregation in 


good 
this case 
classify the wire 
block subscribers 


the 


on the 


nearest pole as “drop’ wire, 


from the prote 


pre e 


to the subscribers’ pren 


rule for affecting a 


the rest of the circuit as line wiré 
first thought—due to the fact that botl 
drop and line wire are til ) 
chargeabl to the ame accoun \¢ 
count 2245 it May seen 0 
worry over such hair-split g di 
tions However, when we come Lhe 
subject of “unit-costs”’ will be n ed 
that there is a great difference betwee 
the cost of stringing line ire I 
installng service “drop 

\gain referring to Fig. 4 vi 
noted that all pole cross al 2 
tubs, and anchor ire charged ( 
general pole line iccount—No. 24 
However in recording the invent 
it is most essential that these vari 
items shall be segregated The rei 
for this will be obvio when e col 
sider the fact that the installatis 
Cos very widely and individual 
costs must be evolved for ear Oo ( 

b-clasifications of the pole li ( 
count, 

At the subscribers’ premis« f 
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the equipment is charged to general 
‘ 
account No. 230—but in 1iS Case 


distinctio must be 


rotector, 


certain 
The 
or connection, 


also 


ade Wil Irom 


blot K To 


Instru- 


ment must be inventoried as “Station 
installations, sub-account 232”, yg 
there is a private branch exchange on 


the property, this, together with the 
cabinet used for cross-connection pur- 
poses, must be Classified under gyb. 
account No. 234 “Private branch Ex- 
changes’ Ii there are telephone 
boc S on the premises these booths 


gether with their fitt must be 


inventoried separately and classified 


as “booth and special fittings” Sub. 
iccount 255 The tation apparatus 
itself all main and extension sta- 
tions—falls under the eat ry “sta- 
tion apparatus” Sub-acco 23] 

For illustrative purposes Will be 
noted that all cables and poles have 
been included in the illustration— 
and the proper accounts designated, 


It is thoug that Fig. 4 will pre. 


sent, pictorially, a resume rf 


the in- 


ventory ] roblen ader con- 


takin ol a spe- 


cine inventor K evgested 
that he review, carefully, the prelim 
inary inventory teps referred to in 


the previous installment—Chapter I] 


Having the 


actual work of inventor bY selecting 
men who are qualifies I Various 
nventor task Vil ‘tained all 
maps and records wh be help- 
ful in recordil the inver ve al 
ready to tackl e pri m of pre- 
paring suitable for for cording 
inventor dat 

Le u ce el preparation 

for litable for re rding pole 
and ir 1 { I il trates a 
form, whi I hee used frequently 
by the I r ith itisfac re 
sults It w e noted i column 
provided for indicating t he pole 

number—and also, for further identi- 
fic on purpost ( I re includ- 
ed to per exact ion of 
he pole; i. e. (referring to ] ) the 
fir entry No. 22 i the lo 
ation describe is f On 
Ave \ be eel és 

The fo! ested in | 1ould 
—— ind ili eymap 
( th rene I I t+ in 
Fig f 

As a suggest f he f the 
form illustl n J conjunction 
vith the k istrat n Fig 
t ‘ riter offe1 Spe 
cine 1 ru on 

1. Locate e pole i ( ely as 
possible Vit! re Ee perty 
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Io most people a telephone is merely 
a place to talk into and a thing that you 
hold to your ear. As a matter of fact two 
hundred and one separate parts are needed 
to make one telephone. 

This complexity calls for an accuracy in 
construction comparable with that demanded 
by the finest watch. Remarkable precision is 
necessary because your telephone must catch 








yo ee 


iy 


Yet all these parts make just one telephone 


a most elusive thing—the subtle differences 
in inflection of the human voice. 

To build such an instrument takes skill. 
The ability to make it better and better as 
the standards necessarily became higher was 
achieved only through years of accumulated 
experience. The Western Electric Company 
has been making telephones since 1877— 
one year after the telephone was invented. 


Since 1869 Makers of Electrical Eouipment 
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FIELD WORK 
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lines, intersections). 


street and alley 


Note only poles belonging to foreign 
companies (electric light 
etc.) which the wires of 
company are attached. Code 
distinguish 
from your own poles—See Fig. 6. 


companies, 
upon your 
such 
foreign poles as to them 
2. Poles should be numbered consec- 


they are recorded, begin- 
ning with the No. “1” 


unless it is desired to adhere to a 


utively, as 


on the field map 


previously installed stenciled number- 
ing system. 

3. A separate line on the inventory 
data sheet (Fig. 5) should be used for 
each pole recorded. If you do not own 
the pole in question, the columns pro 
vided for the 


blank, and the inZormation as to cros; 


pole data may be leit 


arm and wire data recorded in the 


spaces provided therefor. 


4. Use some code—such as “C”’ for 


cedar, “Ch” for chestnut, etc.—to de- 


note the material of the pole, in the 


column headed “kind”. 
5. For each 


pole, under the column 


headed “setting’’, a suitable notation 
should be made to distinguish petween 
poles set in sandy soil, poles set in 
pavement, poles set in rocky soil, ete. 
The 
nary soil, letter “‘P” for pavement, and 
the letter “R” for rock. 


6. All data as to special equipment, 


letter “D’ may be used for ordi- 


such as hub guards, cribbing guards, 
special reinforcement, and all data as 
to anchors and guys should be noted 
in the columns provided therefor—in 
the sample form illustrated in Fig. 5. 

It will be noted that a 
provided for “Condition”. As _ previ- 
ously suggested, the subject of deter- 
of tele- 
discussed in a 


column is 


mining the present condition 


phone plant will be 





subsequent installment. It may be 


said, however, that such designations 
as “E” for poles in excellent condition, 
“G” for poles in reasonably good con- 
dition, “F” 
and “P” for pcles in very poor condi- 


(Chapter 6 


for poles in fair condition, 


tion, are frequently used. 
to be continued in June issue). 
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Sweden and Finland to Get 


Radio Phone Bond. 


Stockholm, 
phone system to take the place of the 


Sweden—A radio tele- 
contemplated telephone cable between 
Sweden and Finland now is being in 
vestigated by officials of the two gov- 
Estimates place 
20,000,000 


involved. 
the cost of the 
to 40,000,000 marks and the radio sta- 
at 1,000,000 marks. 


ernments 


cable from 
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Home at Fort Wayne Busy With 
Construction Plans. 

Fort Ind.—Frank E. 

manager of the 


Wayne, Bohn, 


general Home Tele- 
phone and Telegraph Co. says several 
hundred thousand dollars will be spent 
in carrying out the company’s im- 
provement plans, $75,000 to be devoted 
to underground construction on the 
main streets, within two miles of the 
office. 


construction 


central An extensive toll line 


and reconstruction pro- 


gram has been inaugurated. About 25 
miles of poles will be reset this sum. 
mer. Two new White trucks for long 


distance construction work have ar. 
rived, making 29 trucks in the Home 


Co.'s fleet. 


Service Will Be Held Per Usual 
—Church Made Exchange. 


Ill.—St. Luth- 
eran church, erected in 1869, has been 


Washington, John’s 


bought by the Home Telephone com- 
pany at public auction and will be re- 
habilitated for use as a telephone ex- 


change. 


New Capital—Recent Incorpora- 
tions of Telephone Companies. 


Rantoul 


$8,000. 


Wis. 
Co. Capital, 
Wunrow, Theodore 


Poiter, Telephone 
Incorporators: 
Henry J. Zalin, and 
William Lorche, all of Potter. 

Dak. 
phone Co. Capital, $22,500. 
H. B. Fest, C. M. Diedee, George Elli- 
tt, and W. D. Atkins, of Frederick, 
and Philip Grantz o7 Barnard 


Tele- 
Directors: 


Jarnard, S. Jarnard 


Ashland, Ky. Consolidated Tele 


phone Co. of Carter County. Capital, 


¥2,000. W. A. Sam- 


Incorporators: 


mons, Albert Parsons, and J. A. Van 
Hoose. 
Killbuck, O Home Telephone Co. 


has increased its capital from $10,000 
to $20,000. 
Wis.—New Rockland 


Capital, $5,000 


Reeedsville, 


Telephone Co., Incor- 
John W. } 


porators: Mahnke, F. J. Ba- 


boltz, and W. C. Maertz, all of Reeds- 
ville. 
$10,000,000 Ohio Bell Growing 


Pain Cost for 1922. 


Ohio—About $10,000,000 
will be spent in 1922 carrying out the 
Ohio Unifi- 
eation of points, a gain 
of 17,000 stations, and rebuilding the 
of materials are the 


) ear’s 


Cleveland, 
Bell’s construction plans. 


service at 30 


reserve 
high 
budget. 


supply 
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As fast as telephone service has expanded, battery 
requirements have become more exacting. The 
demand now is for a battery to endure not only 
ordinary use, but extraordinary abuse; to recuper- 
ate quickly after a hard session; to take absolute 
rest while the family’s out; to live and serve for a 
long, long time. Telephone men always specify 
Columbia Gray Labels because they give better 
service for a longer time—they cost less per month 
of service. Fahnestock Spring Clip Binding Posts 


at no extra cost. 
NATIONAL CARBON CoO., Inc. 
LONG ISLAND City, N. Y. 
Atlanta Cleveland Chicago 
Kansas City San Francisco 


Canitian National Carbon Company, Limited, Toronto 


Columbia 


Telephone Batteries 














“less cost per month of service” 
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NEW BATTERY CHARGER. 


Westinghouse Company Brings 

Out New Rectifier for Radio 

Batteries. 

A new battery charging 
called the Rectigon Battery 
has been brought out by the Westing- 
house Electric and Manufacturing Co. 
particularly adapted for 
tele- 


rectifier 
Charger 


This set is 
charging the radio battery but 
phone men might also find it useful 
for charging storage battery where 
they are used on operators transmit- 
ters in smaller offices. The battery 
charger is made in two sizes which 
will deliver current at from six to fif- 
The smaller size charges 
at a 2 ampere rate and the larger size 


teen volts. 


at a six ampere rate. It is claimed 
that the cost will not exceed .8 and 1.5 
cents per hour respectively. 

Some of the distinctive features are 
light weight and automatic operation. 
There are no moving parts and all 
that is necessary to charge the battery 
is to snap the clips on the battery ter- 
minals and turn on the switch at the 
lamp socket to which the set is con- 
nected. If the current is interrupted 
on the alternating current line the 
line voltage will stop charging but 
will resume as soon as the current is 
restored. 


Baltimore Stirred By News of 
Bell Radio Station. 
Baltimore, Md.—Selection of Balti- 
more as the site of a great radio broad- 


casting station for Baltimore and 
Washington territory has aroused 
much interest here. Completion of 


the $1,000,000 Bell broadcasting sta- 
tion in New York and the installation 
of other A. T. & T. radio stations in 
metropolitan centers, as slated for the 
immediate future, gives the Bell an 
early start asa big factor in radio 
telephony. 


Asheville, N. C., Gets 50,000 In 
Service Improvements. 

Asheville, N. C.—According to M. A. 
Erskine, district manager for the 
Asheville Telephone and Telegraph 
Co., more than $50,000 will be spent 
during the summer in expanding the 
facilities of the local company in grow- 
ing parts of the city. Toll testing 
equipment also is to be brought up to 
present requirements. 
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One copy of TELEPHONE 
ENGINEER for October, 1920. 
Will extend your subscription 
three months for this copy. 
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Advertising Follow-up on Phone 
Week Has Unique Copy. 


Week 


was such a big success with the New 


Boston, Mass.—Telephone 


England Telephone and Telegraph 
Company, that the organization con- 
tinues to play it up in its newspa- 


per advertising. The marvels of 
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the plant are explained in detaij in 
an interesting series of advertise. 
are headed, 
The cam- 
exchange to its 
most interesting 
from the 
reductions of 
England advertisements. 


ments, all of which 
“Did You Visit Us?’’ 
paign brings the 
subscribers in a 
manner, aS may be seen 


two accompanying 
New 
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Remind Exchange Visitors of Marveis They Saw by Live Advertising 





O-P-E-R-A-T-O-R 


I welcome every Opportunity 
for service. 

I Persevere in my attemps to 
give satisfaction. 

I am Eager to assum my share 
of responsibility. 

I am Reliable and can be de- 
pended upon in times of 
emergency. 

I am Ambitious to win and 
maintain goodwill on behalf 
of my company. 

I am Trustworthy and do not 
blind myself to duty. 

I am Observant of means + 
further the interests of the 
public. 

I am Rewarded by the knowl- 
edcee that I have given my 
best to my job. 

Who am I? 

IamtheOPERATOR! 

F. W. Leypoldt, in 
LONG LINES 











Book Review — New Works on 
Radio Equipment. 


Construction of Radiophone and 
Telegraph Receivers, by M. B. Sleeper, 
Norman W. Henley Co., New York. 
This popular priced book attempts 
to explain how radio receiving sets 


may be constructed rather than why 


they operate. It is a book for the be. 
ginner who wishes to secure a set that 
will operate and prefers to undertake 
instead of 
purchasing the complete set from a 


the construction himself 


dealer. Starting out with the con- 
struction of the antenna it gives the 
construction of various types of set 
ranging from simplest type of tuning 
coil with crystal detector to the com- 
plete set with audion detector and sev- 
eral stages of amplification. The real 
enthusiast, in all probability will not 
stop until he has constructed the re 
generative receiver and two stage al- 
plifier described in chapters 12 and li. 
The book has a large number of illus 
trations and while not all details of 
the construction of the various parts 
information 


the con- 


are given, all essential 
seems to be given so that 
structor can work out his own design 


from the data given. 


‘Radio Phone Receiving;”’’ D. Van 
Nostrand Co., New York City; $1.50; 
is announced by its publishers as“4 
practical book for everybody”; writ 
ten by nine specialists, headed by 
Michael I. Pupin; an excellent popu 
lar treatise on construction and re 
numerous il 


ceiving; simplified by 


lustrations. 
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